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INTRODUCTION

The following information is to be used in conjunctio~

with the text, Nanual for the Trainin of United States

'sl eries Observers - Atlantic Re ion. This work is intended

The objectives of his digest are .o:

Grganize the training p o ram into sections
that will a' low a cummulative learnzng experience.

."-rovide a reasonable chronolo o f these sections
to provide opt'mum coverage an reinforcement of
the material in the shortest time frame.

Devise a cost-effective combination o instructors,
ma rials, guest lectu.ers and weld experiences.

Rrovide a set o: objec.'ve examinations of appro-
pr. ate sections .o be administered at the designated
point in the c rriculum.

4,

?rovide criter'a by which a "Formal Assessment
Statenen~to each program gzaduate can be made.

as a curriculum gu'de for the purpose of training United States

ci i ens to become Fisheries Observers.

Zt is assumed that the individual who success.ully com-

pletes this curriculum and maste s the material contained in

the tra'ning manual will be educated in +he duties and re-

sponsibilities of f shery observers.



FISHERIES OBSERVER TRAINING PROGRAM

Minimum Criteria for Entrance

The history of the United States observer effort shows

that qualified and dedicated individuals are hired to carry

out the duties and responsibilities of observers. While

the criteria for candidacy into the training program w-'ll

! rgely be defined by the parent agency  National Marine

Fisheries Service! as an ongoing needs assessment of their

working observer corps, the Curriculum Development Staff has

developed this entire program with the intention that pr e-

existing exposure to the subject areas is not a prerequisite

for entrance and may in fact be an undesirab'e element.

It has been our inten' ion to address a major concern of

the New England Regional Fishery Management Council that the

observer effort may be a forum from which to develop and

promote meaningful field experience for qualified personnel

who possess the potential for projected employment in

fishes ies mana emanagement. We have specified the following list

of minimum entrance criteria u'a using tandar d testing measures:

1. Combined S.A,T..A, T. or G. R. E. scores for Math and

Ver bal sections of ONE THOUSAND �090! or

2. MILLER ANALOGIES � Raw Scaw core of forty-five �S!

3. Earned Associates or Bachelac e ors degree fr om an ac-

cr edited institution.



This list is purposely brief because it is intended that

the greatest possible latitude be considered in the back-

grounds of the observer candidates. As implied earlier, it

is not in the best interests of the observer effort to

acquire high concentrations of people who have a common area

of expertise.

Subjective estimates of ability, commitment and compat-

ibility are important when considering observer candidates.

The instructor group may wish to become appraised of the

subjective areas of candidate aptitude during individual

counseling or group discussion. However, no structured for-

mat for this type of assessment will be offered in this

digest.



Criteria for Formal Statement of Assessmen =

The content and duration of this program recuires a

significantly high degree of sustained effort on the par-

of the candidate. The fact that candidates are not to have

uniform education and experiential backgrounds further re-

inforces the amount of work necessary to master the mate. ials

and acclimate elements of a marine oriented ' ifestyle in

four short weeks.

Considering the parameters of this new occupationa'

field, it becomes appa"ent that a graduate level response
's required similar to the five or six week summer courses
offered at colleges and universities across the country.
It is not to be inferred from this statement that only
bonafide graduate students hould partake in the program,
guite the opposite is the case as documented in this curri-
culum digest, Howe'~ ., one may borrow certain elements from
the "graduate" metaphore when wishing to develop meaningfu'
criteria for assessment of a candidate's perfo.mance. It
's expressly stated then that the following factors must
be made known to the instructor group at large and the can-
dida.e body upon the initiat'on of the program:

Criteria for Formal Statement of Assessment
Bach Candidate must possess a MEAN score of 85 B level work> for all objective'exam'nations at
the termination of the program AND



2.:ach -and'date must be found sub'ectivel suitable
to the Gut'es and responsibilztzes o the observer
cozps by the consensus opinion of the instructor
group before certi. ication of successful completion
of the training program can be forwarded to the im-
plementation agency  iVNFS!.

This type of administrative structure will afford the

candidate .he greatest possible secuz'ity in determining com-

petence in this unique area. The instz'uctional group will

also benefit 5y doing justice to the students while fostering

a high percentage o. placement with the imz>lementation agency.

A ormal wr'tten statement of assessment shall be drawn

by the 'nstructional g oup, signed by its membez ship  in

ent'zety! and placed on permanent file. Copies of this state-

ment must 5e forwarded to the federal implementation agency

for each =rogram graduate no later than five �! working days

frcm the :inal day of any specif'c execution of the program.

The .edeza' agency shall have the privilege to review any

';.formation concerning the candidates while in the training

phase and therea .er, For this reason, the establishment of

active file for each candidate must be a high priority for

any ins.z'notional group. Naturally, established files for

preceeding graduates will become the property of any succeeding

bonaf ide instructior. group.



FISHERIES OBSERVER TRAINING PROGRAM~

Curriculum Forrrrat

The following chronology has been devised to provide

optimum coverage and reinforcement of the training ma e-

rials in the shortest realistic time frame. A distribution

of the instructional components also follows to provide

an integrated understanding of this currivulurrr.

CHRONOLOGY

W E E K I

Introduction � Program Ob'ectives, Student

Orientation and Outlir.e of Administrating

Procedures as given in Cur riculurrr Digest.

History � F.C.N.A. and Other Unilateral Regu-
latory '.echanisms.

Regulations � Fishe ies r<anagemerrt Plar.s

 F.M,P.S.! for Directed F''sheries � Atlantic

Region.

Seamanship Terminology � Examination cf Nau-

tical Language Requirement o. For eign Fisher-
ies Observers.

Biologica' Section � Anatomical Considera .ions ~

0800 � 0900

0900 � 1000

1000 � 1100

1100 � 1200

1300 � 1600

O'-"0 � 120Q

1300 � 160Q

Language Section � Spec al ized Berli t= Progr arrr
Biologica' Sec ion � Anatcm'cal Considerations ~



. ish'ng Gear - Consideration of Objects, Methods

and Vertically Integrated Process.

080 � 0900

5900 - 1000 History � F.C.M.A.

Regulations � F.M.P.S.

Guest Lecturer � Executive Director - Regional

Fisheries Management Council

Biological Section - Anatomical Considerations.

1000 � 11QQ

1' 00 � 1200

1300 - lo00

0800 � 0900 Fishing Gear

0900 - 1000 History - F. C.'.<.A.

' 000 - 1100 Regulations - F.M.P.S,

1100 � 1200 Seamanship .erminology

1300 � 1600 Biological Section � Anatomical Considerations

;ield Experience One � U.S. Coast Guard Station

Otis Air Force Base � Air Reconnaissance

2 E E K I I

0800 � 0900 Fishing Gear

0900 - 1000 History � F.C. .A.

1000 - 1100 Regulations - F.N.P.S.

0 8 00 � 12 00 Language Section � Specialized Berlit z Program

1300 - 1800 3iological Section � Anatomical Considerations



!~ onda  Continued!

1100 - 1200 Seamanship Terminology

1300 - 1600 Biological Section � Spec'es Identification

0800 - 1200 Language Section � Specialized Berlitz Pro-

1300 - 1600 Biological Section � Species Identification

0800 - 0900 Fishing Gear  Film!

0900 - 1000 History - F.C.M.A.

1000 � 1100 Regulations - F.~"..P.S.

1100 - 1200 Quest Lecturer - L., Calvin Perkins, USCG
1300 - 1600 Biological Section - Species Identification

0800 � 0900 . ishing Gear

0900 � 1000 History - Examination
1000 1100 Regulation � F.N.P.S.

1100 - 1200 Seamanship Terminolog r
1300 - ICCC Biological � Species dentification

3800 � 1200 Lang~a~,c .ection � Specialized Berlitz Program
1300 - 1600 Biological Section � Species Identification



Field Experience Two - ',.'. S. Coast Guard � Sea Sur veil-

' ance Patrol and Enforcement Procedures Orientation

'vJ E 8 K I I I

O~p 0 Fishing Gear

100 0 Sub j ect ive Assessment Period

Regulations - F. C. N.A.

1 2 0 0 S eaman ship Termino logy

1600 Biological Section - Sampling Techniques

0900

1O0O

110 0

Fishing Gear � Technology As s es sment and Pro-

j ected Course of Development

Sub j e ct ' ve As s es sment P er iod

Regulations - F . M . P . S .

cluest Lec ure - Basic Navigation � ' oran, MF,

Fathometer, Compass, Chartwork

B io log i ca 1 Se ct ion � Sampling Technique s

0'30008 JP

0300 100 0

1' pp1OPO

1100 1200

1600300

OBOO 1200 Language Section � Specialized Berlitz Program

13pp � 160 p Biologica' Section - Sampling Te hn que

0 8 0 0 � 1 2 0 0 Language Sect ion � Spec ial ized Ber lit z Program

13 0 0 - 16 00 Biological Section. - Sampling Techniques
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080Q � 0900 Fishing Gear

090Q � 1000 Subjective Assessment Period

1000 - llOQ Regulations � F.I .P.S.

1100 - 1200 Seamanship Terminology

Review and 3Q min. Exam.

1300 - 1600 Biological, Section � Sampling decl niques

Field Experience llI � Domes ic Fishing T ip  Optimal

Date>
WEEK IV

0800 - 0900 Fishing Gear � Review

0900 - 1000 Subjective Assessment Period

' 000 � 1100 Regulations � Seminar

1100 - 1200 Seminar - l".andatory Reference material

13 00 � 16 0 0 Bio ogre ax Sect ion � Biodata. P ecording

Q800 � 1200 Language Section - Review of S ecia' ized Ber�

1 itz Program

1300 � 1600 Biological Section � Biodata Recording

00 Fishing Gear - Examination �Q min. !

00 Subj ective Assessment Period

QQ Regu' ations � Seminar and Review



We dne sda .   Co".. t inued!

'200 Guest Lecturer � Operations Officer - National

Marine Fisheries Services, Otis Air Force

Base � Observer Progx'am

1300 � 1600 Biological Section - Biodata Recording

~Tl:u. sdd'

0600 � 1230 Language Section - Two Hour Examination

 Oral and/or 'written!. Last Two Hours used

to Demonstrate .lectronic Language Aids

Lexicon and Cxaig i'nits.

Biolog'cal Sections � Biodata Recording,1300 � 1600

~F'. 'da

Federal Communicat ions Commission � Test for

Third Class Radiotelephone Operators License.

c be administered by F.C.C. at Training Faci-

0800 0900

Subjective Assessment Period or General Round-

table Discussion of Program.

Regu'ations � F.M.P.S. examination  Two Hour!

Bio'og'cal Section - Biodata Recording

Restatement of Program Objectives

090 ln0 0

1GPG

1300

12CG

1500

1500 160G

. ield experience 'J - 4oods Hole, N.Y.F.S., Fisheries

Laboratory-observer Genex ated Biodata Analysis or

Alternate "a.e for Domesti Fishing Trip.
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The preceding chronology would naturally remain subject

to adjustment depending on such factors as weather conditions,

availability of visiting speaker etc.

TABLE - DISTRIBUTION OF 1NS.RUCT ON TIP'  ZN HOURS!

PER SESSION -- FISHERIES OBSERVER TRAINING PRCGRAN

5  Q=
TOTALS INST.

WEEK WEE K WEEK
2 3

WEEK
1SECTIONS

10l. Fishing Gear

2. History FCMA 4

3. Seamanship
Terminology

134. Foreign Fishing
Regulations

5. Language Training 9 32 23

6. '~Biodata Recording 5 15
Species Identification

1 5 15 43

7. Guest Lecturers 1

1

 Day!  Day!
1

 Day!
4

 Days!
NA

10.

:To inc iud e Le c tur e, Lab and Trai ni n V e s se 1: xner i ence

.OTAL 35 35 35 35 li O

P. US �! SATURDAY E'IELD EXPERIENCE> ~

8. Counseling
Subjective
Assessment

Field Experiences 1
6, Fishing Trip  Day!

miscellaneous 1

 Intro!
1

 Radio-!
 tele- !
 phone !
 Exam !

1

 Seminar-!
 Mandatory!
 Reference!
 Material !



- 13

;,BSERVER TEA NING ?%OCEAN

.'!andator Reference Iaterial

While directed reference resources are presented in

the respective sections of this curriculum manual, the in-
structor is to notify the candidates at the beginning of

.he program that the ma erial listed below is to be com-
pletely read by the conclusion of the program. The docu-
men.s ' isted here are important and should be Familiar to

the candidates f om the rationale that they will come in

contact with these documents again in their careers as ob-

servers

fel. that testing of these materials is not

Therefore, the followingto worldling obser ter s in 1977.

agency should be contacted to supply updated information:

r o eign isheries Observer pz ogram
Eisher~es .'Ianagement Division
Law En o cement B; a..ch
Qtis .-". r F'orce Base
Bourne,

.,ecessary, however, .he instructor group may elect to do

so i: the e is evidence that the material is not being

assi.,'lated ou- of class. The final decision is, therefore,

'ef to the discr e ion of the instructor group.

'.Iznua for Observers Aboard ."-orei n E'isheries Vessels,

?art I � Operations Procedure .

Note is taken that the above refe~ ence was first issued



Fisheries Conservation and Mana ement pct of ' 976, ?ubl-'

L,aw 94-26S. Included in the Manual Text.

3. Federal Communications Commission � Special Study Guide

and Re f erence Material for xam' nation for Fadiotelephone

.hird Class Operator Permit for Operation in Maritime

Services. Instructors should request quantity and updated

materials from:

United States Coast Guar<
First C,G. District-Communications
150 Causeway Street
Boston, Y9.

IMSTR'JCTOR MOTE

Special note 's made here that out-of-c ass rev: w of

the materials for licenses resul ing in the success

passage of the license exam and presentation of the license

to the instructor group at the end of the .raining program

is a prerequisite o, = ccess ul complet'on of the program.
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S I ' E R ~ S 0 B S: R V E R T RA x V I N G R O G R A.'l

I.~ st of ."-uest I.ecturers

EX PERT I SEO'UE S SPE /E'ER

Fisher ies Management
and Current Development

Exec~u ive Director
"Iew Eng' and Regional Fisheries
'".a".agemen. Counc il

Fisher ies Management and
Current Developments

Executive Director
..id-Atlanti.c Regional Fisheries
Management Courc' 1

Fisheries Regulations and
Domestic Fishermans Point
of View

Executive Sec etarv
Atlant'c O~ shore Fish and >o>ster
Assoc at' on

Enforcement Procedures
and Protocol

I.t . a' v' n Perkins
U.S, Ccas Guard
~ 5' Causeway Street
Bost on, YA

Fisheries Regulations
and Management Schemes

Pro; . Xavier C~meron
Jniver sity of Rhode Island
Department of Geography and
Iar ne Af.ai s

Special Agent James Yedeiros
Building 5201
Otis Air Force Base
Bourne, '.%

NHFS Observer
Program Director

international Fishing
Gear Specialist

.Ir. Jo'hn Foster
Director, Fisher'es
Technology Divis ion
Vordco, St. John' s
Newfoundland, Canada

Fisheries Regulations,
Domestic fisheries
economics

.Ir. ~ugh F. O' Rourke
'xe. tive Se retary
Boston ."'sher'es Association, l..c.
253 Vorthern Avenue
Boston~ vP

For .he pu.pose of adding v'tal current information
to any exec tion of a program in observer training, the
fol'owing 'ndiv'duals with their areas of expertise axe
zf fered here. Because the international f ishing community
is exhibiting rapid change, this opportunity for valid in-
put s e t to be a most desirable element.



INTEGRA ED F ELD EXPERIENCES

FISHERIES OBSERVER TRAINI'JG PRO"=RA."'

provided in the curriculum fo~at

FIELD EXPERIENCE FUNCTION  to Observer Traine~

Air Reconnaissance o~ ~'or

west A.lantic - sher ies Con-
servat'on 7cne.

United States Coast Guard ~ a 'on

Cape Cod-Ot is Air Force Ba e
c/o LCDR. LYNCH
617-663-71' 1

'united St a. e s Coas+ Cuard
Firs+ C. G. ".istrict-Commander

160 Causeway Street
Boston, XA
617-223-3603

Sea-enfor cement procedure
communications and boa
ing p ctoco'; vessel u.-.e-
tio; s ar d capabi' ' . s.

Sea- enforcement procedure
communications anc! board-

ing protocol; vesse func-
tions and capabi' i ies.

Mar it ime Law Enforcement Branch

ommander  AOL!
' .S.C.G. ATLANTIC AREA

Governors Island, KY
212-256-0604/06>5

Observer data analys's
and signi icance o
sc ent fic approach
stock assessment.

Hoods Hole N.N.F.S.

Laboratories, NOAA Sh'p
"ALBATROSS IV"

".BL, Hoods Hole Oceanographic In-
stitute

ln an effort to provide +he most cost-e..ect-'ve tra'n-

ing program encompassing many of the "realities" of the con-

temporary international fishing 'ndustry, a series of field

experiences are provided. While the sponsoring organization

o.fering uture training programs may f:nd ' . expedier -. o

gc to alternate locations, the 1'st below is rank ore!ered

by actual observation of its educational value to observer

trainees, The first four loca,ions are conside ed hign'y

significant. Appropriate timing o= field expe iences is
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fisheries policy develop-
ment; commercial fisher-
mens forum for grievances

'Mew ng'.ar.a Peg' ona.l Pisher y
'.~anagemen conc'1 ~eet'np
Peabody Of f ice Buildi.;g
l Viewbury Street
Peabody, K4
6l7 � 535-5~52

Mew Bedford I-ish Pier a.,d Auct'on
~1ew Bedford,

Domestic f ishing indus-
try stratification and
h'storical significance;
frame of reference when
dealing with 'nternational
fishing effort.

G C a' F i s he rmenS ' ASSOc i at i On
.testings- i. e. Point Judit'h
r ishermens' Co-Operative Assoc.

Paine Fishermens'
Assoc ~

Co-Operative

Atlantic 0 -Shore ~ish c Lobster
Associa.icn

Booth fisheries, Inc.
c/o ~r. Clinton Davis
Portsmouth, 4'.i

Self explanatory
Large scale processing
of internationally caught
mari~e pro.ein.

Qcrton's of :- "ucester, Inc.
bloucester,

Self explanatory
Large scale processing of
internationally caught
marine protein.

is suggested. hat field experiences to these loca-

tions ake precedence over other domestic locations. Fur-

ther, the nomina' time spent for one field experience, should

be imited to th ee hours at the site. Host of the organiza-

tions 'is.ed above have been appraised that their groups may

be cal'ed on to host groups of observer trainees on field

trips. A cou tesy noti e of poss'ble dates and numbers of
t=a'nees a.tending would fac'litate future communications re-

garding :ield exper'ences.
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FISHERIES OBSERVER RA1NIM" PRE~RA~

List of Domestic F' shermen

Agenc 'es responsible or future obse ver training

grams are advised. that it is consider ed essentia' that

trainees be exposed to actual evper iences aboard domes.-'c

fishing vessels. T' he purpose as stated 'n .he students '

training manual is two-fold. Firstly, the s.uden ' s

posed to the complex problems fac''ng domest'ic - - shermen

whi'e hearing their point of view first hand.:he second

is that the domestic people become aware o. the responsibi'i-

ties of an observer and feel that they have a voice in the

management process. he greatest bene to the observer

trainee is in gaining a pe spect've, while the = isherman

ultimately benefits from t» public re' at ons.

The list of captain and vessels tha follows rep=esen s

a group of posit' ve respondents to a mail' ng or willingness

to participate in domes ic fishia> act'vit'es w' h observer

trainees. A phone call to these individuals will be a'L

that is necessary to reopen lines o comm n.ica ion . ead

time of 30 days should be su ficient not ce tz a,c ve -ish-

ing cap.ains.

Vessel

l, Capt. Richard B. Allen
l735 Drift Road
Westport, 'M
 o17! 636-3276

Jennie and Jackie
55' � steel



Vessel

7.ebu
95' � steel

dragger
70' - wood

4 2 ' � wood

Alliance
86' - steel

Antonina

Theresha

Annie Jay
55'

Carta 'n  Cwner

Cap.. Wil' iam I. Bomster
.6 Lcckwood Drive
Clinton, CT
�03! 669-2033

Capt. Joseph Dolan
New Bed f or d, MA
�03! 453-3880

Capt. Bill Hallsen
New Bedford,
�17! 337-198 I

Capt . T. Jordan
Por t and, ME
�07! 781-2247

Capt. Peter M. Mahoney
'6 .' ewport Road
.";ul 1, MA
�17! 925-3100

C apt .. im "".c C au le y
Peace =-' e, RI

Capt. Alphonse Santo
Gloucester,
� 7! 283-2158

Capt. Steve T'.-.' vobeau
:.'ve sland, ~Z
�07! 371-2166

Capt. Sherman hompson
P.'3. 3ox 867

Yennebunkport, ME
�07! 367-3060

Two fishing vesse' s

Barbara Christine
65' � steel
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TOPIC: Objective Examination � Seamanship Terminology

CHRONOLOGY: To be administered after consideration of the
section; on approximately the day.

DU RATION: 3 0 minute s

ACCEPTABLE PERFORMANCE LEVEL 90% � . 5 wrong !

i. BRIDLE:

2. SNATCH BLOCK:

3. A soli.d fence � like barrier along the edge of weath- . decks
is a

enclosed zn a

J. s pas sed

4. A BLOCK is a device consisting of a
through which a or

The opposi e of amidsh'ps is

6. Complete the w=rd wnich ends in YARD which means that a light
line or piece of twine is made fast to an object to hold hat
object as a security or convenience measure.

and is equal to7. A fathom is a unit of

Define each.

9. The distance from the waterline to the first continuous deck
's called

10. Foc's'le is an abbreviation for the word forecastle. Where is
this compartment located?

11. The ~la of a warp or rope is the

12. The term KNOT is a unit of

STUDENT NO:

EXAM GRADE:

DIRECTIONS: Answer all of the questions below in the manner
indicated  i.e. define the term; multi.pie choice,
fill-in the blank etc..! Work as rapidly as
possible. Pri.nt all answers.

a. distance
b- speed
c. depth
d. time
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13, A~ arrangement of ec ipment which. af ord one a "mechanical
advantage" in lifting masses of fish or other objects requires
two types o equipment. Specify and de ine.

14. Zn position'ng terminoloy, an observer would expect that
when he or she was to board a foreign vessel at sea the
launch  transport craf ! would approach the vessel on the

s ide .. he oppos i te s ide of the ves se 1
would then be to

15. On a fishing vessel an open'ng in the side of the bulwarks
at the deck level would be called a



TOPIC: Objective Examination Key � Seamanship Terminology

CHRONOLOGY: To be administered after consideration of the
section; on approximately the day.

DURATION: 30 minutes

ACCEPTABLE PERFORMANCE LEVEL 90% �.5 wrong!

STUDENT NO:

EXAM GRADE:

DIRECTIONS: Answer all of the questions below in the manner
indicated  i.e. define the term; multiple choice,
fill-in the blank etc..! Work as rapidly as
possible. Print all answers.

l. BRIDLE: A length of rope, chain or wire with both ends
secured and the strain taken up in. the middle.

2. SNATCH BLOCK: A single sheaved block with side access for
easy entrances � exit of warp.

3. A solid fence-like barrier along the edge of weat~ .r decks is
a BULWARK.

4. A BLOCK is a device consisting c a SHEAVE enclosed in a
CASING through which a NE or WIRE ROPE is passed through.

The opposite of ami.dships is ATHWARTSHIPS.

6. Complete the wr- -i . ch ends in YARD which means that a light
line or piece of twine is made fast to an object to hold that
object as a security or convenience measure. LANYARD

7. A fathom is a unit of LENGTH OR DEPTH and is equal to SIX
feet.

Define each.

DRAFT: vertical distance from the keel to the waterline.

DISPLACEMENT: weight of H 0 displaced by the vessel; equal.
to the weight, of tFie ship.

9. The distance from the waterline to the first continuous deck
is called FREEBOARD.
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The ~la of a warp or rope is the DiRECTION of twist in rope
 warp~or wire.

2. The term KVOT is a unit of B. SPEED

distance
sp eed
depth
time

a
b.

c ~
d.

' 3. An arrangement of equipment which affords one a "mechanical
advantage" in lifting masses of fish or other objects
requires two types of equipment. Specify and define.

BLOCK - A sheave in a casing which provides a free-wheeling
bearing surface for warp or wire.

TACKLE - an arrangement of lines which when used in conjunc-
tion with block s! affords mechanical advantage.

14. In positioning terminology, an observer would expect that
when he or she was to board a fore' gn vessel at sea the
launch  transport craft! would approach the vessel on the
LEE OR LEEWARD. The opposite side of he vessel would then
be to WiNDWARD.

15. On a f'shing vessel an opening in the side of the bulwarks
at the deck level would be called a SCRAPPER.

:.0. Foc' s' le is an abbreviation for the word forecastle. Where
is his compartment located? Forward section of the weather
deck; usually houses crew quarters and galley.



Gb-; ective Examination - ===-hing «ear.OFI'

CpROqpT p ;Y::o 5e adman ste e~ a .er = n-x=e

the section; on aoprcxima.tely hay

4G MinutesDURA IO"|:

35 ~ � w ong!ACCEFTABI.E FERVOR.AVCZ V

S 'DENT NO:

EX' ~«RADAR

Answer al' of ..e oues.'ar.s be ow in the zan.".er
ind catch   i, e. multi~ e cn" ice, short *nswe
true-false etc. ! . ',v'crk as «p <ly -s gossips-e
All parts of a, c estion -" st be answe=ac
corroc 'y.

D ZR="OTIOSE S

l, The basic un't of mobi' gea ne.t ng s ca.'leh the

3, The use cf net floa s on a '.".idwat
the headrace. T or F

.raw' is o..ly .cunt a c.-.g

Qtt o bottom f shing su ' ly = oui es he use of ='oo
.hat are:

a.. taller <..ar. wide

b. longe .han wide

c. longer than ta' '

none o. th abcve

5y a" h='ng the 'eng:he size of a. -.esh car. be
wo bars .. or

<etc mined

.he sweeps ~our h on
same ex ent . or

0 .,~ ~y~ gr«at ~ass«s car;y is a in shi. g
the cadent?

Lne.

2. he singl boat ~idwater raw em-�lays .he use f s~e
hoar s =a' led



.he end ='ag "sec =n ".he ixed gear isheries must have two
=en ants == a= ' east 5 incnes square if it is on the

end o= the trawl.

...e w'n-s of a ne al'ow for lateral he. ding of .he product
or

' 'st 3 facto. s that contr'bute to the height of a midwa.er
traw' in the hydrosphere.

Pelagic fis.. nauled back onboard a fore-'gn midwater trawler
wo ' d -�cssess these prominent features?

a ~ s aFile s p e c i 2 s

same yea= class

c. deac'. for a 1 in ents and purposes

none of he above

e. a' l but se'ection

what you know about twine would you expect the mesh size
to increase  sa.e ..e ~ ! on a foreign vessel in the conservation
-"~e

a.. yes no

why or ~hy no.

',awhile it ' s no necessary that ycu know now to knit twine
:r mend nets, wh* -' s, cant by ~?'.e te.m "Run of the Twine"
an= what imper tance c'oes . have?

Ef the "ground" wires of
ferrous or shiny there is reason to
ing method employed by the vessel has
under <Cia regu' at'ons.

gear appea"
believe that -he - ish-
been used illegal' y
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i5. A "gear con lic ' concerning foreign and domes-'c vesse's
might in lude wnat spec' 'c gears. List =wa.

l6. Foreign vessels in the Northwest Atiant c egion ~se what
two gea methodologies predominantly?

a.

17. Chat is the difference between a snood ar.d a bridie 'r
terms of the forces that may be appl'ed .o them.

18. Sketch a diag az of an otter trawl fram doors to ceder.d sad
labe' eight parts correct' y  dc not coun- doors azd coder d ! .

l'3. What 's the dif e ence between a p 'cking and a s'd r '.-. a ives

3efine he two concep.- below:

a. Gear

b. Trawl
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:OPIC: Objective Examination Key - Fishing Gear

CHRONOLOGY: o be admi..istered after consideration of the
section; an approximately the day.

DURATION: 40 minutes

ACCEPTABLE PERFORMANCE LEVEL

ST' DENT NQ:

E XA>~ ~ RAD E

D RECTIOrtS:

1. The basic snit of mobil gea.r netting is called the ~i.ESH.

?e :he single boat midwater trawl employs the use o special.
doors called SUBERKRUB.

The use of r.et floats on a i'lidwater Trawl is only found
along the hea»rome.

4. Otter or Bottom fishing usually requires the use of
doors that are:

 the bes~ answer!

:he size of mesh cari be determined by adding the length
o= wo bar s. or lg  ~UST INCLUDE MESH KNOT WIDTH!

6. The sweeps found on ot.er trawls are species specif ic to
some extent. Q or F

7. Why 's a finfishing net able to support great masses of'
fish in the cadend'?

.HE DISTRIBUTI.ON 0» GREA"EST hsd.SS ALO'ti"= THE 'RUN OF THE
TWINE" AND THE LATERAL SPREAD GF THE 'MESHES AT THE SIDERS
~iiAKES IT POSSIBLE FOR RELATIVELY THIN TWINE TO WITH AND
AH> "?PORT CREA A~BUNTS "= FISH.

8

Answer all of the questions below .'n. the mar.ne
indicated  i.e. multiple choice, short answer-
true cr fa' se, etc.! Work as rap'dly as pos-
sible. All parts of a questions must be answered
corr ectly.

taller .han wide
ange har. wide

longer than tall
rone o.. the above



8. The end lag used in the fixed gear fishe ies must have �wo
pennants of at least 150 inches square if ' t is on the
WEST OR LONG end of the trawl.

9. he wings of a net allow for lateral. herding of the prod c..
@or F.

10. If the "ground" wires of MZDWATER MOB:LE gear appear ferrous
or shiny, there is reason to believe that the fishing method
employed by the vessel has been used illegally ~nder FEME
r egulations.

ll. List 3 factors that contribu=e to the height o a mi4wa er
trawl in the hydrosphe e.

1. VESSEL SPEED THROUGH THE WATER

2. AMOUNT OF TOTAL GEAR MASS 1NCLUDING WEIGHTS AND TRANS-
DUCERS ETC.

AMOUNT OF BUOYANT FORCE SUPPLIED BY NET FLOATS

12. Pelagic fish hauled back onboard a foreign midwater trawle.
wo ld possess these prcminent features?

same ;pecies
same year class
de~0 for all intents and purposes

ze of the above
all but se'ection D

a.

C.

a. e or no

b. or why no.

EVEN THOUGH MOST FOREIGN TNINE IS "PRESTRETCHED"
CONTINUOUS USE ON DIFFERENT BOTTOMS UNDER DIFFEREN:

OND T>ONS WOULD ENHANCE STRETCH POTENTIAL.

13. From what you know about twine would you expect the mesh s'ze
to increase  same net! on a fo eign vessel in the conservation
zone.



Whi:e it is not necessary that vou knew how tc knit, wine
or mend ne .s, what is meant by the term "Run o. the Twine'
and what importance does it have",

BY A PHENO~FNON KNOW;,' AS "RUN OF THE TWINE", THE
S LC.U.E O.. A .. S AN

HA .. R

A "gear conflict" concerning foreign and domestic vessels
might include wha- soecifi gears. List two.

ZS.

a. FORE:GN MOBILE GEAR
b. DOMESTIC FIXED GEAP.

16. Foreign vessels in the Northwest Atlantic region use
what two gear methodologies predom'nantly?

a. MOBILE C-'.EAR-OTTER TRAWLING
b. MOBI E GEAR-MI~WATER TRAWLING

What is the difference between a snood and a bridle in
terms of the forces that may be applied to them.

1 7

A SNOOD DZS RZBU' ES MASS ALONG THE SHAFT
A RZDLE D V D HE .IA ALiiNG Tw ARTS.

B E TRAP R DLE; NG B. DLE

Sketch a diagram of an otter trawl from doors to codend
anc 'abel eight parts corre=tly  do not count doo. s and
codend!.

1 3

 SEE INSTRUCTIONAL DIAGRAM!

A PZCmiP ZS A LOOP O; TWINE  AROUND V~ZCH A KNOT ZS -IED!.

R . INT � TH H

20. Define the two concepts below:

Gear: any configuration of az>paratus
which prcduces a market'able
product.

b. Trawl; any configuration of ~ear which when
used in conjunction w~it a vessel
produces a marketable product.

19. What is the difference between a pickup and a sider in
a mesh?
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TOPiC: Objective Examinat 'on -',.-'story - F. C,.'I.A.

CHRONOLOGY: To be administered after considera icn of the
section; on approximately the day.

DURATiON: 40 minutes

ACCEPTABLE PERFORKVlCE LEVEL 854 � wron !

International Law and U .S. Extended Jurisdiction

The Dutch scholar Hugo Grotius was the most ce' eb- ated
advocate of the concept of "the dominion of the seas" c

2. The first nation to clam. a 2GO mile fisheries manageme. t
zone was a. Per~ c. hile

b. Ecuador Paraguay

3. Ecuador's seizu-. e ~ J.S. sh imp trawlers was a source o
friction be.w=- n the U.S. and Ecuado. for over 23 yea"s.
TorF

The Declaration of Santiago was made by a group of ". S.
fishermen whose vessels had been seized by Chile 'n

The Fishermen's Protect've Act of 1954
a. extended Jones Ac: protection to fishermen

extended U.S. fishery management to 12 miles from
shore

c. prevented foreign factory fleets from fishing above
the U.S. continental shelf
none of the above

6. he Declaration of Panama c eated a 'oint mar ime policy
fo. Panama, Ecuador, and Chi'e, T or F

STUDENT NO:

EXALT GRADE:

DTRECTiONS: Answer all of the questions below in the manner
indicated  i.e. multiple choice, short a~swer-
true or false, etc.!. Work as rapidly as possi> e.
All parts of a question must be answe. d correctly.



The Truman Pr oc' ama= ions of 194 5
Firmly ex.ablished the U. S. 3 mile limit

b. began the movement towards extended resouz'ce zones
c. maintained the neutrality of North and South American

coastal waters
d. established a compensation scheme for U.S. fishermen

.he Chilean whaling industry is indiz'ectly responsible for
the U.S. 200 mi'e ishery conservation and management zones.

or F

Ecuador was .he first nation to declare a 200 mile terri-
torial sea in 1946. T or F

U.S. tuna fishermer. have been assisted by
a. the Fishermen's Protection Act of 1954
b. the Decla ation of Santiago
c. a and
d. the Fishery Conservation and Management Act of 1976

The concept of freedom of the seas was promoted by
a. John Sel.den
b. Pope Pius
c. Hugo Grotius
d. a and d

The Third United Nations Conference on the Law of the Sea
is only involved w'th the issue of deep seabed mining.

o.

The ~ .fT has become a binding agreement in internationa.l
'aw and has limited the growth of the enclosure movement.

or F

The Santiago i!eel*ration pledged Pazaguay, Argentina, and
Chile to a joint "international maritime policy" dedicated
to the principle that each of the three possesses "sole
sovereignty and jux'isdiction over the area of the sea ad-
jacent to the coast of its own country and extending not
less than 200 nautica.l miles from the said coast." T or F

In ' s ef orts to pzotect 'J.S. tuna fishermen from seizuz'es
by Ecuador, the U.S. government has

a. iss ed diplomatic protests
thz eatened to cut off foreign aid

c. offered to submit the dispute to the International
Court of Justice

d. al' of the above
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16 he Fisherman's Protection Act o 1954 and 1967 was
amended by the Fishery Conservation and Management Act
of 1976. T or F

17.

18. Naval planners fear that extensions of jurisdiction and
closures of straits will hamper the mobi' ity of naval
forces. T or F

Ambassador Elliot Richardson proclaimed .he resources of
the seabed to be "the common heritage of mankind" 'n a
famous speech in September of 1967, T or F

20. The enclosure movement as exemplified by the 200 mile ecc
nomic zone concept, benefits a relatively small number of
states w'th long shorelines. T or F

21. The Znternational Court of Jus ice became involv d in
fisheries zones when it decided a case involving

a. Brazil and France
b. Ecuador and th~ U.S.
c. Canada and No".way
d. England and iceland

22, The Soviet Uni n .. recently proposed that ther be a d':
-.ance 1'mit of 300 nautical miles on national rights to
seabed re.sources. T or F

23. The North Sea Continenta' Shelf Cases -'nvolved a dispute
between Eng and and Norway over North Sea oil and gas
T or F

24. Since ro treaty nas yet been agreed upon, it is lik ly '~
the U.N. Conference on Law of the Sea w'll not have much
of an impact on the future development of internationa
TorF

25. Since the Law of the Sea Conference began in 1974, appro~
mately 65 o'f the world's 130 coastal states have declare~
50 mile resource zones of one type or another. or F

One of
on the

b.

c d.

the issues considered by the h'rd ~J. S. Conference
Law of the Sea is

crew training on commercial fishery vessels
seabed mining
satellite navigation

and c
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TOPI": Cbjective Exam'nation Key � History - F.C.'f.A.

CHRONOLOGY: To be administered after consideration of the
section; on approximately the day.

NG minutesDURATION:

International Law and U.B. Extended Jurisdiction

1. The Dutch scholar Hugo Grotius was the most celebrated
advocate of the concept of the "dominion of the seas".

2. The first nation to claim a 2GO mile fisheries management
zone was: a. Peru ! Chile

b. Ecuador 8, Paraguay

3. Ecuador's seizure of U.S. shrimp trawler's was a source
of friction between the U.S. and Ecuador for over 20
years. T orig

The Declaration of Santiago was made by a group of U.S.
fishermen whose vessels had been seized by Chile in 1952.
T orle'

5. The fishermen's Protective Act of 1954

a. extended Jones Act protection to f'ishermen
extended U.S. fishery management to 12 miles
from shore

c. prevented foreign factory fleets from fishing
above the U.S. continental shelf

Qd none of the above
S. The Declaration of Panama created a joint mar'time

policy for Panama, Ecuador, and Chile. T or

STUDENT NO:

EXAY GRADE:

DIRECTIONS: Answer all of the questions below in the manner
indicated  i.e. multiple choice, short answer-
true or false, etc.! Work as rapidly as pos-
sible. All parts of a question must be answered
correctly.
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7. The Truman Proclamations of 194'

a. Firmly established the U. S. 3 m' le limi ..
Ob began the moveme~t towards extended resource

zones

c. maintained the neutrali:ty of North and South
American coastal waters.

d. established a compensation scheme f' or U.S. fishermen

8. The Chilean whaling industry is indirectly responsible
for the .S. 200 mile fishery conservat'on and management
zones. T or F

9. Ecuador was the first nation to declare a 200 mile terri-
torial sea in 1946. ~f or f

l0. U.S. tuna fishermen have been assisted by

a. the Fishermen's Protection Act of 1950.
b. the Declaration of Santiago
c a and d

the Fishery Conserva.ion and management Act
of' 1976.

11. The concept of freedom of the seas was pr omoted by

a. John Seldon
Pope Pius

c Hugo Grotius
and d

1 2. The Third United Nations Confer ence on the Law of the Sea
is onl involved with the 'ssue of deep seabed mi~ing.
T or

13. The ICNAF ha,s become a binding agreement in international
law a d has limited the growth of t' he enclosure movement.
TorF

14. The Santiago Declaration pledged Paraguay, Argentina,
and Chile to a joint "international mar it ime policy"
dedicated to the principle that each of the three
possesses "sole sovereignty and jurisdiction over the
area of the sea adjacent to the coast of its own country
and extending not l ss than 200 nautical miles from the
said coast." T or

1S. In its efforts to protect the U.S. tuna fisherman from
seizures by Ecuador, the U.S. government has

a. issued diplomatic protests
b. threatened to cut off oreign aid
c. of.ered to subm't the dispute to the Inter-

nationa' Court of Just'ce
Qd all of the above
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16. The Fisherman's Protection Act of 1954 and 1967 was
amended by the Fishery Conservation and Management Act
of 1976. QT~on T

17. One of the issues considered by the Third U.S. Conference
on the Law of the Sea is

a. crew training on commercial fishery vessels
Qb seabed mining
c. satellite navigation
d. a and c

18. Naval planners fea. that extensions of jurisdiction and
closures ~f straits will hamper the mobility of naval
for ces. +T or

19. Ambassador Elliot Richardson proclaimed the resources of
the seabed to be "the common heritage of mankind" in
famous speech in September of 1967, T or F

20. The enclosure movement as exemplified by the 200 mile
economic zone concept, benefits a relatively small number
of states with long shorelines. T or F

2l. The Tnternational Court of Justice became involved in
fisheries zones when it decided a case involving

a. Brazil and France-
b. Ecuador and the U.S.
c. Canada and Norway

O England and Iceland

22. The Soviet Union has recently proposed that there be a
distance limit of 300 nautical miles on national rights
to seabed resources. QT or F

23. The North Sea Continental Shelf Cases involved a dispute
betwe~~ England and Norway over North Sea oil and gas.
T orfQ

24. Since no treaty has yet been agreed upon, it is likely that
the U.N. Conference on Law of the Sea. will not have much
of an impact on the future development of international
law. T orQF

25. Since the aw of the Sea Conference began in 1974, approx'�
mately 65 of the world's 130 coastal states have declared
50 mile resource zones of one type or another. T or F



LABORATORY EXERCISES

Instructor's Directions

The laboratory exercises in the curriculum have bean

designed to afford the student practice in a correct and.

efficient technique that is applicable to field samplin~

and data recording. Each section builds upon the preced.�

ing section, and as such, is an important learning exper-

nce,

It is essential that the proper laboratory skills

are developed in the beginning of the training. Student:s

should learn to work independently, and the emphasis shou3 d

be placed upon correct procedure, following directions, ance

utilizing the proper equipment. Zt is the responsibility

of the instructor that th~ procedure for each exercise i s

clearly explained an~ d monstrated to the students.

The biological training curriculum has been developed

for a "hands on" practical application. It is essential.

that a complete species collection o. mar'ne fish and in.�

vertebrates considered under the 200 Nile Limit legisla<9an

as well as other marine species of the Northwest Atlantic

region, be available for the laboratory exercises. Thia j s

a valuable resource for the training regime and mandatee

the acquisition of a preserved collection and a coztinun~g

supply of fresh specimens. These can be collected by tN~

instructor and/or obtained at a local fishing port.



A constant reenforcement of identifying and sampling from

identical species as will be encountered during the ob-

server's tour of duty is perhaps one of the most important

aspects of the curriculum and certainly its strength. A
list of species or species groupings have been included in
the instructor's directions for the laboratory exercise.

Along this same line of reasoning, it is suggested that the
same biological sampling equipment used by the fisheries
observers should be used in the laboratory exercises.

The sampling techniques, data acquisition, and record-

ing regimes are those required by the National Marine Fish-
eries Service and taken from the Observer Manual Part II
Biolo ical Sam lin . A continuity between the existing ob-
server program and NMFS requirements and this training cur-
riculum was a primary consideration. A duplication in effort
of the excellent work done by the personnel at the Woods Hole
Oceanographic Institute would be counter-productive to the
purpose of the curriculum. It is felt that reenforcement
and practice will facilitate the learning and retention of
the various sampling requirements when in the field.

The students will compl.ete the laboratory exercises at
different times, therefore, the instructor should be pre-
pared to correct the questions and activities of each lab
exercise on an individual basis. The answers to the ques-
t'ons should be placed alongside the completed labelled
specimen for the rest of the students' perusal and benefit.



Time should be alloted during the latter part o the lab

period so that students may avail themselves of the corn-

plated specimens of their colleagues and the demonstration

specimens. The students should be held responsible for a

f ami liar ity with all o f the specimens in the co 1 lac ion.

Because of the constraints of a brief tra'ning period, this

will necessitate some independent and extra work on their

part.

The students should be required to keep a laboratory

notebook containing lab exercises, exams, notes, and draw-

ings. These notebooks should be checked periodically for

accuracy by the instructor.

Laboratory pr acticums are scheduled at the end of each

section to assess the study' ~ts' grasp of the material. These

will be graded, and along with the laboratory work and note-

books, a final gr.:d cr the biolog'cal section can be com-

puted.

The biological section culminates with a field exer-

cise aboard a domestic fishing vessel on which the students

utilize their knowledge of deck operations and sampling

techniques.



LABORATORY EXERCISE I - . XTERNAL ANATOMY GF MARINE F ISH

INSTRUCTOR' S DIRECTIONS

PURPOSE:

The purpose of th's exercise is to give the student
practice in working independently to identify, ' abel, and
describe external morphological structures in marine fish.
This skill is an important aspect of field identification
and sampling.

~MATERIALS:

tAarine fish specimens  fresh and preserved!
Dissecting trays and. p'ns
Blank oaktag labels

DIRECTIONS:

The fish specimens should be grouped into severalsections. A suggested list of species and groupings hasbeen prov'ded in the following pages. The groupings andspecies names should be unlabelled so that only the in-structor 's aware of the method of differentiation. Inlieu of having specimens from each group for the studentsto work on, it is suggested that some groups be represented
by labelled demonstrations.

Each student will choose one specimen from each groupand label the structures listed below. The student is res-ponsible for looking at othe. students' labelled specimens
and the demonstration spec'mens.

S RUCTURES TO BE LABELLED:

Ventrum
Dorsum
Poster ior
Anterior
Lateral
Dorsal Fin
Pectora' Fins
Pelvic .ins

Anal Fin
Caudal Fin
Caudal Peduncle
Adipose Fin
Finlets
Keels
Oper cu lum
Lateral Line



The questions at the end of the exercise shou'd be com-
pleted by the studen.s during the laboratory per'od and cor-
rected by the instructor on an individual Lasis as the
dents complete the exercise.

1. Draw each specimen and label the structures.

2. Give the common and scientific name o. each o your
specimens.

3. For each specimen, which fea,ture do you think serves
to distinguish it from the ot"er specimens?

4. For each group, what is the main distinguishing feature'7

UGGESTED SPECIES GROUPINC-'.S:

Groun I � Sharks

Groua II � Skates

Grou II1 - Eel and Eel-Shaped Fishes

Groua IV � Her rin Famil

Grouv V � Smelt and Anchovy-Shaved Fishes

Grou VI - Cod Fam~' "

Grou VII - Perch-Like Fishes

Grou VI'II � Scul ins and Sea Robins

Grou IX � Flatfish

Grouo X � Mackerel Famil

Groun XI � Billfishes

Group XII � miscellaneous
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LABORATORY EXERCISE II � 1NTERNAL ANATGHY QF MARINE FISH

INSTRUCTOR'S DIRECTIONS

PBBPOBB:

The purpose of this exercise is to give the studentpractice in working independently to identify, label anddescribe inter~al anatomical structures in marine fish.The exercise correlates well with f ield sampling of organsand the identification and reporting procedures of sexual
and matu ity stages.

MATERIALS:

Marine fish specimens  fresh and preserved!
Dissecting trays and pinsDissecting kits; forceps and surgical scissors
Blank oaktag l.abels

DIRECTIONS:It is suggested that the fish specimens be grouped withconsideration given to carnivores, plankton-feeders, thosepossessing swim bladders, and those without swim bladders.Species should be collected at different times of the yearand pres rved so that a distribution of individuals indifferent sexual and maturity stages will be available tothe students. In the event that there is a problem in ob-aining enough species to represent these stages, it isimportan. that you have demonstration specimens in thelaboratory. The groups of specimens should be unlabelledas to their differentiation, so that only the instructor isaware of the method of segregation. A suggested list ofgroupings and species has been provided at the end of this
exercise.

Please read .he following cautionary note to the
students before they begin to work.
+**~t++SPECIAL INSTRUCTIONS FOR PRESER'JED SPECIMENS "*++**+

If you are using a preserved fish specimen, it mostlikely has been preserved in a solution containing formalin,an extremely volatile substance. Be sure to wash o f thesurface of the fish t'noroughly. Cut into the fish carefully,
avoiding punc.uring the internal organs.
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Each student will choose one fish from each gzoup to
dissect. When cutting into the specimen, the students
should be advised to avoid puncturing the internal organs.
A demonstration of the method of cutting a "window" in the
lateral portion of the fish would be helpful to the student
Using surgical or dissecting scissors, a ventral belly cut
from the anal pore to the operculum is first made. Next,perpendicular cuts are made behind the operculum and above
the anus. A lateral cut is next made and the skin flap re-
moved.

The student r i. abel the internal ana.omical stTuc
tures listed bel=w and extract a gill segment to mou~t on
a cardboard and label its parts. Students are responsibl~
for observirg the labelled specimens of their colleagues

d the demonstration specimens.

STRUCTURES TO BE LABELLED:

Stomach
Intestine

Pyloric Caeca
Heart

Kidney
Liver

swim Bladder

Tes is
ovary
Gill Raker
Gill E'ilament

The questions at the end of the exercise should be
completed by the students during the laboratory period az
corrected hy the instructor on an individual basis as
s tu dents comple te the exercise .

Zt is common foz preserved specimens to have been injected
with the preserving solution and the organs will have ab-
sorbed the solution. Do not place your face close to thespecimen while cutting or probing.' You may cause the p.e-
serving fluid to squirt in your eye. If this happens, rins<
the eye liberally with cold water. If burning persists, ge-
medical attention immediately. Rinse the internal gut cav-ity with water to remove most of the preserv ng solution
before you begin to work.



QUESTIONS:

Dr aw, label, and describe each fish specimen.
2. Give the common and scientific name of each of your

specimens.

N. Are your specimens carnivores or plankton feeders?
Give several reasons for your choices.

5. Do your f ish possess swim bladders? What does theirpresence or absence tell you about their lifestyle?
o. '~'hat type of reproduction is represented by each

species?

SUGGESTED SPECIES GROUPINGS:
II. PLANKTON-FEEDERS

CARNIVORES
Herring
Menhaden
Alewife
Anchovy
Smelt

Tautog
Shar k spp.
Skate sap,
Stripe Bass
Cod
Haddock
Po' lock
Tomcod
Hake spp.
Flatfish
Scup

I V . No Sw im B ladders
III. Possess Swim Bladders

Mackerel
Tuna
Shark spp.
Skate spp.
Swordfish

Tautog

Herring
Cod
Haddock
Pollock
Toadfish
Stripe Bass
Scup

3. Designate the sex and maturity stage of each of your
specimens.



INSTRUCTOR'S DIRECTIONS

PURPOSE:

The purpose of this exercise is to give the student
practice in identifying, labelling, and describing
external anatomical features of the squid. Zt is es
pecially important that the student understand the out
ward body position and configuration of the squid for
future field work.

ri .1'ER I A LS:

Samples of squid, ~Loli o ealei and flex illaoenrosus
 fresh and preserved

Dissecting trays and pins
Blank oaktag labels

DIRECTIONS:

The squid specimens should be divided into the two
species groups and not labf iled. Each student will choose
one sample from each group and label the structures listed
below.

STRUCTURES TO BE MdaLLt'D:

The questions at the end of the exercise should be
completed by the students during the laboratory period and
corrected by the instructor on an individual basis as the
students complete the exercise.

LABORATORY EXERCISE IZZ - S UZD EXTERNAL AVATOMY

Anterior Surface
Posterior Surface

Dorsal End
Ventral End
Lateral Surface
"foot region"
Arms  Posterior and Anterior!

Tentacles

Fin
Mantle
Collar

Siphon
Eye



gU ESTIONS:

1. Give the common and scientific name of each of your
spec imens .

2. j0raw and label each specimen.
3. What features serve to differentiate between the two

spec ies?



LABORATORY EXERCISE IV - SQUID INTERNAL ANATOMY: SEX AND
MATURITY STAGE

INSTRUCTOR ' S DIRECTIONS

PURPOSE:

The purpose of this exercise is to give the student
practice in being able to work independently to identify,
label and describe the internal anatomical structures of
two species of squid. This exercise is especially impor-
tant for the recognitio~ of sexual and maturity stages.

'fATSRIALS:

Samples cf ~l,cli c ~ealei and Zlex illacehrcsus  fr sh and
preserved!
Dissecting tr ays and pins
Dissecting kits, forceps, surgical scissors
Blank oaktag labels

DIRECTIONS:

The squid specimens should be divided into the two
species gr'cups and not lab >led. Each student will choose
one sample from each group to dissect. Care should be taken
when cutting into a pres rved specimen.  See special in-
structions for pre ~;, a specimens, Lab. Exer . II! . On
each specimen, a ~ut should be made along the posterior plane
to expose the internal organs. Each student should familiar-
i e himself with the male and female reproductive organs Of
both species and look at his colleagues' labelled specimens
if necessary. The student will label the structures liste5
below.

STRUCTURES TO BE LABELLED:

Oviduct
Nidamental Gland

Siphon
Nantle
Stomach
Intest'ine
Caecum
Ink Sac
Gill

Kidney
Testis

Ovary
Spermatophoric Gland
Penis
Oviductal Gland



The questions at the end of the exercise should be
completed by the students during the laboratory period and.
corrected by the instructor on an individual basis as the
students complete the exercise.

1. Draw, label and describe each of your specimens- In-
clude drawings of both sexes in your notebook.

2. Give the common and scientific names of your specimens.

3, Are your specimens male oz female?

What is the one obvious feature that serves to dis-
tinguish the male from the female?

5. What maturity stage were your specimens in?



LABORATORY EXERCISE V - MARINE FISH IDENTIFICATION

INSTRUCTOR'S DIRECTIONS

PURPOSR:

The purpose of this exercise is to acquaint the studentwith selected marine f ish species of the Northwest Atlanti"region; their common and scientific names and develop afamiliarity with the use of keys for identification.
MATERIALS:

Marine fish species collection  fresh and preserved!
ssecting trays and pins

Forceps
Probe

Bigelow and Schroeder - Fishes of the Gulf of MaineNa.tional Marine Fisheries ervxce � bserver Manual key
DZRECTIONS:

A labelled collection of marine fish species  commonand scientific names! of the Northwest Atlantic region willbe provided for the studen-. s. Zn addition, a bin of un-labelled species will be available. Each student willchoose two different unlabelled specimens to "key out"using the fishes of ho. 'ulf of Maine and Observer Manualkeys. The stude aa' 1 be response.ble for a fami' iaritywith other s.udents' labelled specimens and the species
collection.

The questions at the end of the exercise should be
completed by the students during the laboratory period and
corrected by the instructor on an individual basis as the
students complete the exercise.

l. Draw your two unknown species and give the common,
 colloquial, if any!, and scientific names.

2. What major feature serves to distinguish them?
3. To what other species are they closely related and why
4. What are the major groups of f sh represented in .he

species collection and what serves to differentiate
them?



LABCRATORY EXERCISE VI � MARINE INVERTEBRATE IDENTIFICATION

INSTRUCTOR ' S DIRECTIONS

PURPOSE:

The purpose of this exercise is to acquaint the
student with selected marine invertebrate species of .he
Northwest Atlantic region; their common and scientific
names and develop a familiarity with the use of keys for
identification.

MATERIALS:

Marine invertebrate species collection  fresh and preserved!
Dissect ng trays and pins
Forceps
Probe
Smith � Ke s to Marine Invertebrates of the Woods Hole

National Marine Fisheries Service - Observer Manual key

DIRECTIONS:

A labelled collection of marine invertebrate species
 common and scientific names!, of the Northwest Atlantic
region w'' 1 be provided for the students. In addition, a
b'.n of unlabelled species will be available. Each student
will choose two different unlabelled specimens to "key out"
using the Woods Hole and Observer Manual keys. The students

labelled specimens and the species collection.

The questions at the end of the exercise should be
completed by the students during the laboratory period and
corrected by the instructor on an individual basis as the
students complete the exercise.

QUESTIONS:

1. Draw your two unknown species and give the common and
scientific names.

2, To what "classes+ do they belong?
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3. What ma jor feature serves to differentiate them?
4. To what other species are they closely related?
5. What are the major groups of invertebrates represent

in the species collect 'on and what serves to dif fere.
tia.te them'?
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LABORATORY EXERCISE VI � LENGTH SAMPLING

INSTRUCTOR'S D1RECTIONS

PURPOSE:

The purpose of this exercise is to acquaint the student
with the proper methods of ' ength measurement and permit
practice for the student in measuring and recording length
data with different species of fish and invertebrates.

MATERIALS:

Marine fish and invertebrate species  fresh and preserved!
Measur'ing board
Aluminum and/or plastic punch strips
Awl

Tape measure
Calipers

DIRECTIONS:

Several unlabelled groups -of fish and invertebrat'e
species will be made available to the students. A sug-
gested species list has been provided. at the end of the
exer'cise. Each student will choose one fish and one
invertebrate species and measure the length of each indi-
vidual according to the criteria established by the National
Marine Fisheries Service and included in the text material.
If time permits, students should practice measuring other
species of fish.

It is suggested that the instructor provide an over
size copy of the Biological Sampling Log Sheet 77-02 for
the students to enter their length data.

The questions at the end of the exercise should be
completed by the studen.s during the laboratory period
and corrected by the instructor on an i~dividual basis
as the students complete the exercise.

QUESTIONS:

1. Give the common and scientific name of each of the
species measured..

2. Which measuring technique did you use for each and why?



3. Wy do you think that the fork length is used ~or
measuring herring?

4. Add your data to the rest of the c'ass data on Bi<>-
logical SamPling Log Sheet 77-02.

SUGGESTED SPECIES GROUPINGS:

Grou III - Eel and Eel-Sha ed Fishes

Grou IV - Herrin Famil

Grou V � Smelt and Anchov -Sha ed Fishes

Grou V I � Cod Famil

Groua VII � Perch-Like Fishes

Grou VIII - Scul ins and Sea Robins

Grou X - Mackerel Famil

Grou XII - Misc e' I -; . s

Grou XIII - Mixed Invertebrates:

Squid
Crustaceans
Bivalves



LABORATORY EXERCISE XI I � ESTIMATION OF WEI  HT AND SPECIES
CONPC T ON E CATCH

INSTRUCTOR'S DIRECTIONS

PURPOSE:

The purpose of this exercise is to give the student
practice in working independently to determine the weight
and species composition of a mixed basket of fish.

~A ERIALS:

Marine fish and invertebrate specimens  fr'esh and preserved!
Portable fish checkers  wooden frames, approximately 6 ft.

square!
Small, square container  approximately 1 � 14 ft. square,

inches deep!
30 kg. scale
Tape measure

DIREC TI ON S:

The students will be required to work in pairs for
this exercise. Each group will have one basket of mixed
species to sample. The student's will dump the basket of
fish into the checker, and using the sub-sampling technique,
ca'culate the weight.

The student will next determine the species composi-
tion of the total basket of fish, calculate the percentage
of each and the weight of each species in the total haul.
The students will be expected to. use the formulas and
techniques given in the text.

The data should be entered on a copy of the Biological
Sampling Log form 77-0l and corrected by the instructor on
an individual basis as the students complete the exercise.



LABORATORY EXERCISE IX � SCALE SA.".PI.ING

INSTRUCTOR'S DIRECTIONS

PURPOSE:

The purpose of this exercise is to acquaint the
student with correct procedure for sampling scales and
give the student practice in sampling from different
species.

MATERIALS:

Marine fish species  fresh and preserved!
Forceps
Blunt knife

Microscope
Scale envelopes

DIRECTIONS:

Several unlabelled groups of fish species will be
made available to the student. A suggested list of
species has been provided a . the end of the exercise.
Each student will choose o, e fish from each group and
sample the scales according to the criteria established
by the National Marine F .sheries Service and given in the
text material. T? . ." ents wi' l observe the scales
under the micro ; ~pe and place them in correctly labelled
envelopes.

The questions at the end of the exercise should be
completed by the students dur ing the laboratory period
and corrected by the instructor on an individual basis
as the students complete the exercise.

le Draw each species' scale and give the common and
scientific name.

2 ~ What type of scale does each species possess?

What do you estimate to be the age of each of your
specimens?



SUGGESTE'D SPECIES GROUPINGS:

Grou I - Sharks

Grou lI � Herrin T'amil

Grou III � Cod Famil

Grou V - Perch-Like E'ish

Grou V - E'l*Xfish

Grou VI � Miscellaneous S ecies
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LABORATORY EXERC I SE X � OTOLITH SAMPLING

INSTRUCTOR' S DIRECTIONS

PURPOSE:

The purpose of this exercise is to acquaint the student
with the correct procedure for sampling otoliths and give
the student practice in the sampling of different species,

MATERIALS:

~~rine fish species  fresh and preserved!
Dissection kits, forceps, surgical scissors
Fillet  boning! knife
Hacksaw/bonesaw
Microscope
Otolith envelopes

DIRECTIONS:

Several unlabelled groups of fish species will be made
available to the students. A suggested species list has
been provided at the end c the exercise. Each student
will choose one fish from each group and extract both oto-
liths according to the instructions in the text material
which have been e~t; ~';hed by the National Marine Fisher iea
Service. It is =suggested that the instructor demonstrate
on one specimen for the benefit of the class. Within the
constraints of the laboratory time period, the students
should be encouraged to practice on as many different speciee
as possible. The students will observe the otoliths under

I' he questions at the end of the exercise should be
completed by the students during the labora.ory period and
corrected by the instructor on an individual basis as the
students complete the exercise.

UESTIONS:

l. Draw each species' otolith and give the common and
scientific name of the species.

2. What do you estimate to be the age of each of your
specimens2
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SUGGESTED SPECIES GROUPINGS:

Grou I � Herrin Famil

Grou II � Cod Famil

Grou III � Perch-Like Fish

Grou IV � Flatfish

Crou V � Mackerel Famil

Grou VI � Miscellaneous S ecies
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LABORATORY PRAC:ZCUM I

INSTRUCTOR'S DIRECT QNS

TOPIC: FISH AND INVERTEBRATE ANATOMY

CHRONOLOGY: TO BE ADMINISTERED AFTER CONSIDERATIQN OF
SECTION: ON APPROXIMATELY THE DAY.

DURATION: 50 .MINUTES

ACCEPTABLE PERc QR~iANCE LEVEL: 85

PURPOSE:

THE PURPOSE OF THIS LABORATORY PRACTZCUM 1S TO ASSE'.
THE STUDENTS GRASP QF THE MATERIAL COVERED THUS FAR IV F:
AND ZJ'JVERTEBRATE ANATOMY, SEXUAL AND MATURITY S AGES; ANi
THEIR ABILITY TO TRANSFER THIS KNOWLEDGE TQ UNFAMI',ZAR SJ
IES AND SPECIMENS.

MATER ALS:

.TRINE F SH AND INVER:EBRAT" SPECIES   FRESH AND PRESERVE
DI""ECTING TRAYS AND ~xNS
OAKTAG LABELS .-'...'t . I r.D

DIREC.ZQNS:

THE INSTRUCTOR WZI L SET tJP 2 5 STATIONS ZN THE LABQRA
'RY. STUDENTS WILL BE GIVEN 2 MINU.ES TO COMPLETE THE

QUESTIONS AVD MOVE CONSECUTIVELY TQ THE NEXT  UESTZON. I
IS SUGGESTED THA..HE MAJORITY OF SPECIMENS ARE FRESH AND
CONSIST QF FAMILIAR SPECIES AND ANATOMICAL STRUCTURES CQV
ED IN THE LABORATORY AND CLASS EXERCiSES. ThE CHOICE OF
SPECIES AiVD gUESTZQNS OF THE LABQRATGRy PRACTICUM HAS
LEFT TQ THE DISCRETION OF THE IVSTRUCTOR AND BASED UPON
AVAILABILITY OF SPECIMEVS.

hE FOLLOWING ARE SUGGESTED !UESTZONS:

IDENTIFY THE PINNED STRUCTURE ABOVE.

2. WHAT 1S .HE FJNCTION QF THE SWIM BLADDER?
3. HOW MAY ThE SWIM BLADDER OF FlSH BE BEVEFZC1AL TO

A F"SHERMAN?



IDENT1FY THE SEX QF THE ABOVE SPECIMEN ~

5. GIVE THE YATURITY STAGE QF THE ABOVE SPECIMEN ~

DESCRIBE THE RIPE STAGE IN A FEYALE COD.

7. DESCRIBE THE MATURE - 3 STAGE QF Ilex illacebrosuS.

WHAT CAN YOU TELL ABOUT THE L1FESTYLE OF THE FI SH
POSSESSING THE ABOVE GILL RAKER?



LABORATORY PRACTICUM I

,'PIC: F!SH AND INVERTEBRATE ANATOM

CHRONOLOGY: TO BE ADMINISTERED AFTER CONSIDERATION OF THE
SECTION; ON APPROXIMATELY THE DAY.

D"RATION: 50 .JINUTES

A:CEP.ABLE PERFORMANCE LEVEL: 8 5

"':DF'.JT NUMBER:

EX .M GRADE

DIRECTIONS:

THERE ARE 25 STATIONS SE. UP IN THE LABORATORY. YOLARE TO BEGIN AT ONE STATION AND WORK YOUR WAY CONSZCUTItJELYTHROUGH THE REMAINING STATIONS YOU WILL HAVE 2 JINU ES AT
TURES. WHEN IME IS CALI,D, MOVE QUICKLY TO THE NEXT STAO J . WHEN YOU HAVE COMPL TED THE ' AST QUESTION, ' URN IN YO'-'>A.'JSWER SHEET 0 THE INS~.iUCTOR.
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1

17.

19.

C. j

22.

23.

7Q.

75,
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LABORATORY PRACTZCUM I

INSTRUCTOR'S DIRECTIONS

TOPIC: FISH AND INVERTEBRATE IDENTIFICATION

CHRONOLOGY: TO BE ADMZNISTERED AFTER CONSIDERATION OF THE
SE TZON; ON APPROXIMATELY THE DAY.

DURATION: 50 MINUTES

ACCEPTABLE PERFORMANCE LEVEL: 85

PURPOSE:

THE PURPOSE OF THlS LABQRA.ORY PRACTICUM IS TO ASSESS
THE STUDENTS GRASP OF THE MATERIAL COVERED THUS FAR IN FISH
AND INVERTEBRATE SPECIES IDENTIFICATION; AND THEZP, ABZI TY
TO TRANS:ER THIS KiVOWLEDGE OF SPECIES CHARACTERZS'iZCS AND

HE USE QF KEYS TQ IDENTIFY UNFAMILIAR SPECIES.

MATERIALS:

MARINE F ISH AND INVERT:BRATE SPECIES   FRESH AND PRESERVED !
DI SS ECTING TRAYS AND . ZMS
QAKTAG LABE L S i ..: ED

BIGELOW AND SCHROEDER - FISHES OF THE GULF OK MAZiVE
SM ZTH � KEYS TO MARINE INVERTEBRATES OF THE WQ GD S H01 E

0iN

DIRECTIONS:

THE INSTRUCTOR WILI SET UP 25 STATIONS ZN THE LABORA-
ORY. STUDENTS WILL BE GIVEN 2 iMZNUTES TQ COMPLETE THE

QUESTIONS AND MOVE CONSECUTIVELY TO THE NEXT QUESTION. ZT
IS SUGGESTED THAT THE MAJORITY OF SPECIMENS ARE FRESH AND
CONSIST OF FAMILIAR SPECIES COVERED IN THE LABQRA ORY AND
CLASS EXERCISES. THE LAST THREE STATIONS SHOULD CONSIST
OF THREE UNFAMILIAR SPECIES GF WHICH THE STUDENTS WILL BE
REQUIRED TO "KEY OUT" USING BIGELOW AND SCHROEDER AiVD SMITH.
THE CHOICE OF SPECIES AiVD gU' 0 THa BQ. TORY 79~'TT
CUM HAS BEEN LEFT TO THE DISCRETION OF THE INSTRUCTOR AVD
BASED UPON THE AVAILAB:LITY OF SPECIMENS.

THE FOLLOWING ARE SUGGESTED QUESTIONS:

l. TQ WHICH "GROUP" DOFS THE ABOVE SPECIES BELONG?

2. TQ WHZ H "CLASS" QES THE ABOVE SPECI S BELOiVG?
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3 ~ WHAT IS THE SCIENTIFIC > COMMON AID COLLO'g'v'IAL NAME ~
TO WHICH OTHER SPECIES IS THE ABOVE FISH CLOSELY
RELATED?



.BORATORY PRACTICUM II

tP IC; FISH AND INVERTEBRAI'E IDEN. ZFZCATION

CHRONOLOGY: TO BE ADMINISTERED AFTER CONSIDERATION OF T>;
SECTION; ON APPROXIMATELY ThE DAY.

DURATION: SQ MINUTES

ACCEPTABLE PERFORMANCE LEVEL: 8S

STUDENT NUMBER:

EXAM| GRADE:

DIRECTIONS:

THERE ARE 2S STATIONS SET UF IN THE LABORATORY. YOU
ARE TO BEGIN AT ONE STATION AND WORK YOUR WAY CQNSECUTIVEL.
THROUGH THE REMAZNING S~ .TIONS. YOU WILL HAVE 2 MINUTES A.'

g'
IES. THE LAST THREE STATIONS WILL REQUIRE YOU TO "KEY OU-"
THR E SPECIES USING F "ELOW AND SCHROEQER - FISHES OF TH:
O'. F OF MAINE J'.<;'. I'H - KEYS TO MARINE INVERTEBRA-ES

WOOD - HOLE REGION. WHEi ~ A L, V gUZCKLY:"- '
T ION. EN YOU HAVE COMPLETED THE LAST gUESTI~»jTURN IN YOUR ANSWER SHEE. TO THE INSTRUCTOR.



7.
2'3

10. 23.

ll,

l2 25.

13.



SQRATORY PRACTZCUM I I I

INSTRUCTOR ' S DIRECTIONS

TOP C: BIOI QGICAL SAMP' ING AND DATA RECORDING

CHRONOLOGY: TO BE ADMZ'JISTERED AFTER CQNSIDERATZON QF THE
SE TION; QN APPROXIMATELY THE DAY.

DURATION: 50 MINUTES

ACCEPTABLE PERFORMANCE LEVEL: 85

PURr QSE:

THE PURPOSE OF TH S LABORATORY PRACTICUM ZS TO ASS
THE STUDENTS GRASP OF THE MATERIAL COVERED THUS FAR I'.J 310-
LOGICAL SAMPLING AND DATA RECORD!NG.

MATERIALS'.

MARINE FISH AND ZNVERTESPATE' SPECIES  FRESH AND PRESERVED >
SCALE AND OTOLI H SAMPLE~
DISSECTING TRAYS AND Pli<S
QAKTAG LABELS AS VIEEDED
MEASURING BOARDS
ALUMINUM AND >iM "r C PUNCH STRIPS
ABLS

CALIPERS

BIOLOGICAL SAMPL1NG LOG SHEETS
MICROSCOPES

DIRECTIONS:

THE INSTRUCTOR WZLL SET UP 25 STATIONS ZV. THE LABORA-
TCRY. STUDENTS WI' L BE GIVEN 2 MINUTES TO COMPLETE THE
QU=STIONS ANO MOVE CONSECUTIVE' TO THE NEXT QUESTION. ITIS SUGGESTED .HAT THE MAJORITY OF THE SPECIMENS ARE FRESH--
AiVD CONSIST OF THE SPECIES COVERED UNDER THE 81OLOGICAL SANP.
LIVG SECTION ~ THE CHOICE OF SPECIES AND QUEST ONS HAS BEE-J
' EFT TQ THE DISCRETION OF THE INSTRUCTOR AND BASED U: GN THZ
AVAILABILITY OF SPEClMENS.

THE FOLLOW NG ARE SUGCESTED TQ BE INCLUDED ZN THE PRAC-
TICUM.

SPECIES ZDENTIFZCATIQN.

LENGTH MEASUREMENT.
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3 . WEIGHT DETERMINATION

4 . MICROSCOPE SET-UPS Qr SCALES AND OTOLITHS FOR THE
STUDENTS TO IDENTIFY TYPES AND DETERNINE AGES.

5. SEX AND NATURITY IDENTIFICATION AND REPORTING.
B. QUESTIONS PERTINANT TO FILING QUT THE B!OLOGICAL

SAMPI ING LOG SHEF- S.

7. REGULATION AND REGIMES QF SAMPLING'

8. IDENTIFICATION QF EQUIPMENT.
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LABORATORY PRACTZCJM III

TOPIC: BIOLOGICAL SAMPLING AND DATA RECORDING

CHRONOLOGY: TO EE ADMINISTERED A. TER CONSIDERATIQN OF THE
SECTION! ON APPROXIMATE Y THE DAY.

DURATION; SQ MINUTES

ACCEPTABLE PERF QRMANC E LEVEL: 8 S

STUDENT NUMBER:

EXAM GRADE:

DIRECTIONS:

THERE ARE 25 STATIONS SET UP IN THE LABORATORY- YOU
ARE TC BEGIN AT ONE STAT ON AND WORK YOUR WAY CONSECUTZVZL-
THROUGH THE REMAZNING S'fATIQNS. YOU WILL HAVE 2 MINUTES AT

0 . -,~*
MC VE QU IC KLY TO T.' " XT STATION. WHEN YOU HAVE COMPLETED
THE LAST QUES'" VN, TURN IN YOUR ANSWER SHE=T,Q THE INSTRUC-
TOR.
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15.

17.

IB.

19.

21.
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3
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FIEI.D EXERCISE

I"JS RUCTOR'S DIRECTIONS

PURPOSE:

The purpOSe'Of.thiS..exerCiSe iS to Simulate the ObServer
sampling activities in 'tWe 'environs of a working fishing
vessel.

MATERIALS:

Observer biolog'cal sampling kit
Biological sampling log sheets
Foul weather gear

DIRECTIONS:

The class will be working on the deck of a fishing
vessel. It may be preferable to split the class into two
or more groups for this activity, depending upon the size
of the vessel used. Each student will be assigned a par-
ticular species to sample and duties to perform.

The students should be cautioned and reminded of safety
procedures to be observed while on a fishing vessel. It
is essential that they kee" well away from gear and machinery.
When the net comes on boar:, they should wait until the
cod end is dumped before approaching the pen area.

The students .-'. 'll t'heir baskets with the species
they are assignee to samp' e and complete the following
activities:

1. Identifv the spec'es.

Determine the weight, length frequency, sex, maturity
stage.

3. Fill out the log sheet.

Sample for scales and otoliths as applicable.

5. Note any irregularity or abnormality of the haul.

The in tructor will observe the students' activity
during the field exercise and their accuracy in data
recording on the log sheets. Together ~geese two indices
will be used to assess the students' performance on
field exercise and be included in the final grade deter-
mination.


