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PURPOSE OF THE GUIDE. étudcd}s, generally speaking, conduct ficld research

-

for four rcasons. "First, instructors use the conduct of research’ as a
. // ’ -
teaching method. Tﬁqt is, the rescarch projects students conduct are de-

.

signed to support hnd\amplify conceptually important lecture matcrial.
s -
. / ‘ . . .
Second, field rescarch affords students an opportunity to investigate

problems in which they have strong interests. Rescarch of this type is
° .

found jin upper level undergraduate and graduﬂxg courses ™ It usually i®’ con-

ducted as an addendum to normal course work. . -

i

Students also conduct research because they must write honors papers,

theses and dissertations respectively as parts of their bachelors, masters,
- 4
and doctoral degrees. Except in the case of honors papcrs, such research

is conducted independent—ef orpanized courses (except that a project may be

v
.

designed as part’ of a graduate level research course).

-]

Perhaps the final reason why college pfofessors have their students
conduct research is that it gives the students a chance to dabble in and ex-

perience the research process. The purpose here is to intreduce students to

v

somc of the problems encountered when research projects are undertaken. A

goal of this approach is to foster _development by students of hcalthy respect

9

for scientific evidence while at the same time maintaining a healthy skepticism

for the same evidence. -
Data gathering is a major portion of each research project. Information
is gathered in this segiment of cach research project and serves as a point of

departure. When data are evaluated, as many variables as. possible

are held constant while, if possible, a single parameter is




allowcd to vary.

constant while others are allowed to vary.

-

L 4

“ el

As the procedure continues different parameters are held *

Trends and relationships obscgvcu

-

hd . . 4 . .
as the process proceeds theoretically lead students to cither make generali-

{ . b

zatjons regarding rescarch questions under investigation or accept or reject—

hypothcses formulated prior to .gathering the data.
-~ N s b . .

Whatever the case, when

»

rescarch projects drge intended to be teaching methods, the generaliZations

"drawn from data usually support concepts prcscnt73n lectures.
- . M b

. »
Once rescarch

fy s . . . M . . [
generdlizations and lecture material are integrated students have a yrore well-

J]

s
v

search was conducted in isolatidn.

-

I

~rounded. picturc of a subject than possiblc™ if cither the lecturce or the re- -

4 -

Writing a research report is the final and pbrhabs most difficult step

in an} rescarch project. The report includes information from library and

other reference sources and interpretations and conclusions drawn from obser-

vations and data manipulations.

-

-\ ‘. .

The objective of this guide is to provide Occanography students with a
. £

number of aids which should help them in research report writing.

gard, we stress not only aids to final report wri'ting but also make suggcstlons

In this re-

about the data gathering and library rcscarch phases of a project.

\ Although this guide was written specifically for use by Occanography stu-

dents we fecl its principles.may be appliced to field investigations and reports

regardless of the discipline.

r'( ‘ 9
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‘- , CHAPTER 1 , -
— a
. ~.

1. Definitions of Rescarch chortsv T

INTRODUCTION TO RESEARCH NEPORTS :

Y - '

7A. A F1nal Step. A .research report or paper is the product of a . long

< . {
. serics of events. These evcnts usually bcg1n when an 1nvcst1gator seeks

>

K. .
the answer to some perplexing question or.qucstlons. As answers are ﬁgfght,

\\ the researcher, (1) rcads the reports of other investigators who have con-

ducted rescarch in the same or similar ;Xeas of endeévor, (2) gathers data

o

. and, {3) evaluates and- interprets his oy her findings, A . R .

1 .
-

B. A Link. Once research has been reported the findings becomec another

link in a research chain. The additional 1link allows those who follow to

carry on where the particular piece of research terminated.

s

2

- C. Method.of Communication. Research reports are a method of communica-

tion. They not1fy readers’of research findings and the way the findings were

'
- Ce

*.  interpreted. As such these reports 1nclude a rational€ or reasons why an in-"

vestigation was conducted methods that were used in data gatherlng, the actual .

data, a discussion of the findings and conclosions drawn as a result of the

f1nd1ngs. ° . o

.
7 v

~P. Complcte Documents. Rescarch reports are complete documents. Each

must stand on its own. It must be understandable to its recaders even though they
2
may not be well verscd in rescarch conducted prior to the project being report- v
. ’

ed. In addition, a rcport must be understandable cven though those who read it

[y

were not Present when the data were gathered or had no knowledge of thc pro-




ERIC

Aruitoxt provided by Eic:

ject prioi'to rcading the report,

]
-

A

11. *Research Report Quality 7™

. -
-

Rescarch reports which meet the few simple criteria outlined above are

asscts to the literaturc. The results of the rescarch they report are valu-

able to both the research community and the general readership. They pro-

v

»
vide another link in man's understanding of the phenomenon which was invesE

1

tigated. Conversely reports that arc vague or in some way incomplete arc a

waste of both the writer's and the rcader's time. Rescarch report writers,
-~

-

thercfore, must always strive for excellence.

[

a ' : References
Schlenker, R.M. and Perry; C.M. A writing guide for student oceanography
laboratory and.field research reports. Resources in Education, ERIC Ed
176 332, March 1980. - - s '
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"a library.

CHAPTER 2

CONDUCT OF FIELD~RESEARCH
Each research project has several phases. Tﬁcy include scarching
the ‘literature, equipment sctup, data gathering, data analysis and research

- 3 - 3 N}‘ ‘ '
report writing. The first four phases arc discussed here.

"

L Searching the Literature

g The first step in conducting research ¢f any kind is to search the litet-

ature. Literature searches are accomplished for several reasons. The mést ’
’1mportéh£ reason, for beginning science students, is that they leain what other re-
searchers and writers have to say about the problem under investig-tion. As

the search proceeds students read text books, general articic§ and reports re-

jateq to the problem they arc investigating. The majority of citations ger-

maine to a research project are located by consulting the card catalogues and

abstracting services,maintained by most libraries.

\
B

A. Card Ca%alogues. Card catalogues include references éategorized by

- . .
- _subject and author. Unless you desire to read something written by a specific
D] .7

author. However, it is most cxpedient to scarch for texts using subject name . .
. \
classifications. All students nced do is consult thc particular subject name

in wl. ch they are interested’(arrangcd alphabetigally in the card catalogue).
. A

This should produce the refcrence numbers for all books of that subject held by

-

B. Abstracting Scrvices. Abstracting.services publish periodic listings of

articles and research reports (usually in specific-academic arca). Each list

covers a specific time period rcrlected by the frequency with which the listing

4 : / '
. . 12




L]

j&

is issued. For example, let's consider Oceanic Abstracts, June 1980. First,

. i v

the title suggests that the scrvice dcals with occan related topics. Sclond'thea

word "June" indicates the document is probably 1s<ued twelve times cach ycar and
this 1ssuc cites articles and rcports published prior to the June pub11cat1on

date. Finally, 198( indicates the yecar the particular issue of the abstract was
C\e
published. But that's not the c1tire story; students must know more about ab-

-

stracting services if the services arc to be used to full advantage. They must

know from whence citations in the Abstracting Service Listing originate and how

they are categorized. -

i. Origins of Citations. Documents cited by a particular service

- -]

most ofcen were published previously in some periodical. Students who do a

through job literature searching are aware of the periodicals an abstracting
service coMrs. A list of these periodicals is usnally included in the first

few pages of each issue published by the service. Periodicals not included in

this 1}§F are not covered by the service. In Ocean abstragts, June 1980, for
gxamplé,;you would expect to find citations of ocean realted documents published
in the periodidals listed at the beginning of that issue. o

* Students interested in docﬁﬁun;s publishod in speicific periodicals should

consult the periodical 1tsting prior to using the servicc. A number of services

. .
dealing with marine oriented articles are listed at the end of this chapter.

~

.

2. Thoroughness of Search. It is often important to locate all docu-

ments published about a subject during a speicific time frame. This task may be
accomplished by consdlting a number of abstracting services. It is thercfore

imporative that students kcep a list of periodicals abstracted by the services

v

théy use.

3. Technicality of Citations. Some services abstract highly technica®

°




journal$ while other dcal with more general and popularized periodicalg. At
N . .

s

this juncture rescarchers should note the type publications covered by abstract-

ing services and then use those which fit their needs.
&

4, Finding Citations. Abstracting services list citations in several

ways., Some of thosc in common use arc by institutions, authors and key words.

The key word mcthod should be used by beginning student researchers.

o

a. Key Words. Key words, sometimes called descriptors, are

words uscd to identify subjects or categories of subjects. Oceanography, for ex-
R =~

aniple may be divided into scveral subtopics, cach with its own key word label.

’

The subtopics in turn may be further divided by more narrowly defined key words.
) L

In 1979, Oceanic Abstracts used approXimately 7400 different terms to categorize

the documents it listed. They ranged from Abalones to Zygotes, dividing the

-

ocean in almost cvery -conceivable way.

There are at least three types of descriptors; broad terms, narrower .. 'ms

-

and related terms.

i. Broad Terms. Broad terms identify the most general categor—
ies of classification. Key words such as navigation, reefs, sediments and ships
are cons ‘ered broad. All documents, published within a time period in periodicals
abstrac.. y a service, which are somchow related to one of these descriptors are
listed in tﬁe abstract issue under the respective broad term. An articfe about

weather data gathering weather ships would be listed under ships.

ii. Related Terms. Related terms are terms somehow reclated

to a hroadltopic. They direct researchers to other areas where useful information
might be found. In addition, they ident:ify subject heédings under whigh, some of

b ¥
the same aritcles listed under a main topic of intercst are also listed. The

article about weather ships, for example, hight also be listed under the broad

/

14
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term, "weather'" since weather -and weather ships are related. Weather and

'

Weather Ships, thercefore, are related terms,

3 . . 3

b. Citations are also listed under the authors'

last names. As was mentioned in the Card File discussion citations so listed,

are valuablc to students intercested in finding the work of specific authors.

c. Institutions. Articles are sometimes listed by the insti-
tutions from whence, they originate. Such documents are often research reports

relfecting work accomplished eon large and eften grant funded projects. In many
cases the institutions are the aythors of documents while individual authors and
Q
. ¢

compilators .remain anonymous,

,

d. References Sections of Other Papers. Each time a docu-

ment is read tKe references section of the work should be checked. This is an
~ ::Y, [=3

extremely wealthy source of information, providing leads to work dften missed

winen other literaturc scarchingstrategies are used.

]
"e.  Rescarcher Thought Processes. Students must realizeé that

it is easy to miss (not locate) a key article or text. Herein lies perhaps the
biggest probfem encountercd by all beginning researchers. There is no absolute
way to prevent its occurrence. The probability that ﬁéy documents- may be missed
is, however, minimizéd if students spend a few moments outlining their searching

strategies prior to the start of an actual literature search.

As outlines are developed,. an attempt should be made to list all possible key
words relevant to a project. The morc able students are to divide a subject e¢x-
actly as it was by the professional abstractor the more likely they are not to

s . . . © 3
miss a8 paper critical to their own rescarch.

11, Equipment Sctup .. . . .

3 . o



Data gathering equipment sctups are based upon the results of anticeée-

dent operations. When the scientific method is used to solve problems obscrvations,

3

literature scarches and formulation of hypathcscs precced the actual investigation.

A. Obscrvations. Obseryations are the first step in the rescarch chain.
It is through perceptions gained during one's observationsrthat inquisition is
stimulated. This occurs because the precepts suggest something in a setting to be
odh, ungsual or theretofore uninvestigated. Obscrvations are motivators of liter-

ature searches.

. G

1

B. Litcrature Searqh. Literatugga%:?rchcs are conducted to gain insight.-

¥hen conducted correctly they should loc#tc information already known about ques-

tions which surface as a result of a researcher's obserbatibns. One might qpserve,

as a result of a single Bathythermograph drop, for example, that' water temperature
M « - ! -

" in a channel decreases as dgpth increases. The observation might cause students

to question whether such a relationship exists at other research stations or at .~

Pther gquraphié locations. A literature search should locaté research reports

and articles dealing with the temperature depth relationship in areas similar to

the one in which the¢ initial observation was made. '«

.
N

C. f?rmulétion of Hypotheses. Hypotheses are educated guesses about the

answers to questions arising from a researcher's observations. Often, such ques-

- tions cannot be answered complectely by information found in the literature. Basad
upon the results of both the bathythcrmograph drbp discussed above and the results
of an associated literature search rcgarding the water temperature-depth relation-
ship, a researcher might hypothesize; that water temperature in the channel under
~investigation decreases with increasing depth. Acceptance or rejection of the hypo-
thesis then depends upon interpretation evidence égthcrcd during the data collec-

tion phase of the project.

L)

¢
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D. Rescarch Sctting. This is the gcographic loration where data are

!

gathered. It therefére is the location at which data gathering cquipment is

-

~

setup. ‘ .

The mark of all good research is that it can be replicated at soﬁc future
date by someonc otuer than the original investigator. Replication, depends up-
oh the quality of the original final report. The production of higy quality re-
ports in turn depends upon all of the information gathered in the field. Ways
in Which>equipment was sctup should be Rart of that data bank. |

Field notebooks are used specifically-for the purpose of recording equip- -

. L } . . . .
ment setups, data gathered from the equipment and weather conditions at the timc

“

-data were gathered.

1. Field Notebooks. Field notebooks are notebooks used in the field to
record moment by moment observations.  The notebooks are.extremely important be-=
cause they alloy students to review the time spent in the field. They ,contain a
handwritten vollection of notes taken the moment observations were made. They -
should include all information relcvant to an investigation or which might have

some bearing upon an investigation's outcome. The section of a notebook dealing

with a specific data gathering session probably includes the date and time of day -

data were gathered, wcather conditions at the time data were gathered. (including

¥
7

but not limited to air and water temperatures, height of tide, percent and type
of cloud cover'and sea conditions), cquipment employed in the data gathering op-
cration, how the equipment was employed (including sketches of equipment setups),

numbers and names of people cngaged in the investigation and the actual data col-

lected during the session. Samples of suggested field notebook pages are located

18

in Appendix A.

e

a. Timely Ficld Notchook Entries. Lntries reflecting the

events of a data gathering scssion should not be made after the session has con-

cluded.. Our memories fade rapidly. Recollect ions qf the past are often vague.

17
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‘ » 1/2 M* AREAS
Station 1 2 3 4
_ , c|s{rRfc|s|rfc|s|rRfc|Ss|R
‘ 1 20l oh2fa2s| 2f{al2s| 4]lo]30| 8]0
2 19| o] 77f20f 1| 624] 3]0f21] 9]0
3 f1s{ ofe 22| 3| af20| 6|0]19]10] 0
4 11 010 21| 2| 7 22| 8] 0| 28{11]| 0
5 i2| of17 18] of 2§ 19] 7] of 15} 7] 0
6 10| ofiof 20 1| 123 9ol 19| 8]0
7 1| ol 3 22| 2| 6] 24 5| of 24/12] 0
8 29| ol af 24 1| 7] 271 8| of 26/ 14| 0
: 9 - | 10| oli6] 20| 3| 5| 30| 4| of 28/12] o
10 24| o} 5| 21| 3] 315 7| o 19/13] o

11

5

°
Late cntries often lack the crisp detuils of notes taken the moment an observa-

tion is made.

El

b. Use¢ of Field Notebook ipformation. The information con-

tained in thc ficld notcbook is the basis for the majority of an investigator's

research report. Poorly and/or inadequatel!y kept notebooks lecad to final re-

ports that are poor, inadequate or have some other unrectifiable problemlwﬁich

prevents the rcscarch from being replicated.

’

I1I. Gathefing Data. -

Raw data is recorded in a field notebook the moment 1t becomes available.
Each datum is rcécqrded as precisly as possible. It is from raw data that infer-
"ences are eventually drawn and extrapolat1ons made. It behooves empiricists to

make coeherent hand drawn Tables in their field notebooks before they begin re-

cordlng data. Figrue 1 provides an example of such a Table.

®

Figure 1. An Example of a Hand Drawn Ficld Notebook Table.
/
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Here, the rescarcher was intercsted in population numbers of common (C), rough

(R} and smooth (S) pcriwinkles at four different heights (1, 2, 3, 4) within

the intertidal zone. Populatiorn numbers were counted in a % meter squarc area

at each height of ten different transects (1, 2, 5, 4, 5, 6, 7, 8, 9, 10). As

il

Can be secn raw da.a rccorded in this fashion is clear concise and coherent.
IV. Data Analysis.

Data analysis involves manipulation of parameters germane to a problem in S,
an effort to establish trends. The process inasmuch as is possible calls for

control of all but one variable in a problem while that parameter is allowed to

vary from one station to another, one time to another and so on. Nggg sub;ur-
face cur.ont paftcrns a;e investigated in an estuary, it is neceégary first to
systemai.c.ily measure (a function of the research design) currents down thfough
the water column at several different locations. The task is often accomplished
using a remote currentcsensing device. To naive students, this process yields

“ sufficient data from whic¢h to’ seek trends.‘ They think that all one need do is
compare the current at the samc dgpth across several stations to establish txremds.
There is, however, a bitlof fala~ious reasoniné here. The depth of most ocea;ic
water'masscs change continually as the tide ebbs and floods. Although depch a@
wh;ch sampling takes place is held constant the ‘depth of observances .from one
station to another may be different when the surface is corrected to réfgect

<&
mean high water. If a data evaluation is to be meaningful, all stations must be

adjusted to mean:high water beforc trends are sought. Then and only then-is it

possible to look at current directions or speeds at a given specific depth across

a number of stations., Similar logic is used whenever data are manipulated.

A. Data Evaluation and Manipulation Aids.

1. Charts. A chart of the rescarch arca is essential to success. It

allows rescarch stations to be pinpointed and makes a variety of other informa-

“

tion xcudily'availablc. National Ocean Survey Chart§ of the cast coast of the

ERIC .19
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United States, for cxample, provide water depths computed to mean low water.

2. Tide Tables. Tide tables, published annually by'thc U.S. Depart-
ment of Commerce, National Ocean Survey, provide daily predictions for 196 ref-
erence ports and tidal diffcreﬁcc data for about 6000 stations. The "Tide
Tables, East coast of North and South America Including Greenland' includés six
separate and different Tables. They are;,(l) Daily Tide Predictionﬁ} (2) Tidal
Diffcrences and Ather Constants, (3) Height of Tide at any Time, (4) Local Mecan
Time of Sunrise and Sunset, (5) Preduction of Local Mcan Time to Standard Time -

and, (6) Moonrise and Moonsct. Tables 1, 2, and 3 are of specific interest to

us here.

a, Daily Tide Predictions. Tigure 2 shows a typical page

froT_this Table. It is Page 32 of the 1979 tables of the East Coast. Here we
fin&;the.prgdicted times and heights of the high and low water at the Portland,
Maiﬁe refcrence station dur;ng January, Fecbruary and March 1980. fhc complete
tébfe provides predictions for each day of the yéar at cach reference station,

This Figure also includes several other data. Each day in the day column,
-is identified by letters and numbers reflecting the day of theKQeek and the nu-
iqrical day of the month. The times of each high and low tide are also included
as well as .the height of each tide above mean low water.

Tide heights are measured above mcan low water, indicated as 0.0 ft. A
low tide occured on Thursday, February 8, lghé at 1503 and its height was 0.0
or mean low water. The low water figurc indicates the lowest level tohyhich
the “water falls during a tide at a referencc station. Figures for high tide are
indicated in feet above mean low water. Minus figures for low tides mean that
tﬁe lowest water levels of the tides are thc indicated number of fect below

mean low water. The 1.1 ft. at 0623 on January 1, 1979 mcans during that low

-tide the water level will fall to -1.1 fect below mean low water (researchers

/
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NETGHTS ARE REFCRALD 20 MEAN LOW WwATER WHICH 1S Taf CHART DATUN OF SOUNDINGS.

JANUARY
TIME W, TiRE
DAY - DAY
hem. T, rom,
1 0024 9.8 16 0045
M 0623 -1,0 TU 0641
1238 11.0 1250
1902 -2.2 1910
2 0118 9.8 17 0120
o TW 0720 -1.0 ¥ 0718
1332 10,7 1328
- 1957 -1.¢ 1947
3 0213 9.8 18 0158
B ¥ 0819 -0.8 TH 0800
¢ 1430 10,2 1406
2053 -1.5 2023
‘
o ont ‘9.6 19 b237
™ 0920 -0.5 F 0843
1532 9.6 1451
215 -0,9 2105
, e 5 0412 9.5 20 0321
F 1026 -0.2 SA 0930
. 1636 9,0 1538
¢ 2254 -0.4 2151
6§ 9515 9.3, 21 0409
A 1134 0.1 SU 1024
. . 1745 8.6 1633
. 2355 0.0 2282
, 7 0617 9,2 22 0501
£ ) SU 1240 -0,1 w1122
P 1850 8.3 1731
. 2336
. - 0055 0.2 23 USSY
N 0716 9.2 TU 1224
« 130 -0.2 1833
1953 8.2
9 0154 0.4 24 0034
T 081z 9.3 W 0656
1437 -0.) 1324
2006 8,1 1933
“ 10 0240 0.5 25 0133
W 0900 9.3 TH 0753
1527 -0.4 1422
2137 8.2 2033
1M 0332 0.5 26 0231
. ™ 0946 9.4 F 0849
: 1611 -0.5 1518
. “ 2220 8.2 2129
i 12 0414 0.5 27 0329
F 1027 9.6 SA 0944
1651 0.5 1611
s 2259 8.2 2222
' 13 0453 0.4 28 0423
SA 1108 9.3 SU 1039
1727 -0.5 1702
2335 8.3 215
N 14 0529 0.4 29 0516
U 1139 3.3 K NN
o 1800 +0.4 1754
"4 ™~ * .
g ~ 15 0009 8.3 32 0006
% 0604 0,8 TU 0610
1215 9.2 1224
. 1836 -0,4 1845
) N 0657
- ¥ 070S
18
| 1936
:
| TIME WERTOTAN 15° W, 0000 1S MIONIGHT,
Figure 2. Typical Tide Tahle Page,
Q
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should also rcalize tpa% soundings shown on East Coast National Occan Charts re-

’

flect the water depth at mean low water).
- M « r

2 &

2

’ b. Tidal Difference and Constants. Figure 3 is a typical

page from this Table. The Table in its entirety includes data for 3860 subor-
dinate rcference stations. Data provided for each of the substations is applied
to station data from the Daily Tide Predictions Tgble (see Figure 2) to derive g

tidal heights at the substation. The specific station for this page is listed

at the top of the Figurc as Portland, Maine. Infdrmation on this page, there-

fore, is applied to the figuresprovided in the Portland, Maine section of the
Daily Tide,Predictions Table (sec "a'" above and Table 1 in the tide’tables 1979).
Table 2 includes several data. The number is the linear number of the par- =

ticular substation. The numbers begin with one as the most northern substation.

N -

Each substation'is named and>the latitude and longitude of each is provided. -The

4
4 7

latitude and lorigitude respectively of Castine, Maine for examplc are 440 237y

'

and 68° 48'W.

Two types of differences are provided in the table; a time difference and

c a heighth difference. Time differcnces are given in plus and minus minutes.
Minus, for example, mcans the timc .of high or low tide is subtracted from the

high or loy tide time at the rcfercnce station (in this case Portland, Maine).

L T

The same procedure holds for heighth. Returning to Figure 2, on January 1, 1979

a high tide occured at reference station Portland, Maine at 0024. Its height

.

above mean low water was 9.8 ft. Applying the information from Figure 3 for .

Castine, Mainc 4 minutes is subtracted from the high tide time at Portland and

«

0.7 ft. added to the tide heighth. On January 1, 1979, therefore, a high tide

occured in Castine at 0020 and its heighth was 10.7 ft. above mean low water.

The same substation plus and minus figures arc applied to refercnce station in-

formation regardless of the date. The ranges and the mean tide level aie also
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provided. Rescarchers arc referred to the actual fide table for a discussion of

these parameters,

-
-

R

c. Heights of the Tide at Any Time. Figure 4 is an example

of this table. It has two scctions; duration of tidal rise-or fall and range of
tide. The former section is used ‘first in coﬁputiﬁg tidal heighth at any time
and includes times every twenty minutes from 4 hours 00 minutes to 10 hours 40

minutes. The procedure used in finding the heighth of tide at any time is as

'
-

follows: L . .

i. Find the high and low tide heighths and their times of

occurrence at the reference station of interest (use Table 2). There is, for

s

exéhple,.a low tide of -1.1 ft. at 0623 gad a high tide of 11,0 at 1238 on Janu-

ary lp,]9809§ Portland, Mainc. Now supﬁose you nced tidal’ heighth at 1000.
ii. Computc the time rcquired for the tide to cha1ge from

low to high (1236-0623 = Gh 15m).

e -

A9

, iii.” Compute the tidal range (the algebraic difference be-

tween low and high tides; 11.0 ft.-1.1 ft. = 12,1 ft.).

3

~ ‘iv. Compute the elapsed timebetween low tide and the time
the heighth of the tide must be known (1000-0623 = 3h 37m). In other wofds, you

3

want the tide heighth 3h 37m after low water.

<

v. Apply the derived time and ranée values (3h 37m, 12.1 ft.)
to'Figure 4. The top scction, Duration of Rise and Fall, is entered first in
the fbllowing manner. Find the 20 'minutc time segmdnt in the extreme left hamd
¢olumn that is closest to tho time required for the tadc to change from low to
high (6.20 in this case since 6h 15m are rcquired for the change). Now, proceed
horizontally to the figure closest the time after low tide when the tide heighth
o

24 . . _-ﬂ[/
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muist Bc known (3h 10m in this case in the eatreme right hand column is closest .

. -~

~ "to. 3h 37m): Sjntc the times provided in this scection of the table are times ‘
q from nearest hig;‘or low water, rccxominc the time differénce_figufcs to detor-
‘mide whether a time recomputation would provide figures which more clo§c1y
- \
match thosc‘prcseﬁtcd in the Table. This is accomplished by computing the ciaps-
ed time between the time when the heighth of the tilde must be known and the next
high tide (1738 1000 2h.38m). Two hours and thirty minutes matches more closely

3

a tlmq,presented in the table. The figure is again cntered at 6.20 and the user

»

‘procecds to 2h 32m,_threétqggumns fromhtﬁe-right side of the Table.

R [N , - 3
. Lo R
L] ‘s 2

. T ovi. F1nd the value closest to the range of the tide in the
2 » S e
. ' «extremec left hand column of the Range of the Tide section (12. 0 ft. in th1s case).
) To find the t1dalAd1fference factor,” proceed hor1zontdlly across the 12 ft, row }’}' o

..
~

to the same column that contalns the time drffcrence in the top section (th1rd o

column from the Tight). Thc valye found hére i® the tidal d1fference factor
. . . .

(4.8 ft.). e SRR '

N .o ’
’ . .

vii. The actual tide he1ghth 1s computed by 2dding or subtract- ’

ing the derived t1da1 d1fference factor froﬁ éither h1gh or low. tide. Since 2h Toa
o . \ e .
38m was the t1me before the next high tide, 4.8 ft. must. be subtracted from the

- .

tide he1ghth at the next high tide (21.0 ft, from Table 2.- 4 8 ft. = 6.2 ft.).

On January 1, 1930 at 1000 the*heighth of the water was 6.2 ft. above mean low' .

water. N ¢ - '3 T

-

v

. - 1
- .
- \

. \ . .
: o ‘ viii, Follow thc same sequence of stcpsiwhen determining tidal

- -
N ’

= —_\ . . ¢ . \
heighth at subordinate stations (those station in Figq;c 3). In thg pfocess, the

£y

computations d1scussed prev1ously for F1gure 3 (determinlng the times of hlgh and

A}

low tide) arc accomplished flrst followed by Flgure 4 computat1ons. '

A\

.
I ] R -

v d.. Using Tide Table Data tn Control Variables. let's suppose ~
“’f’,‘\g ‘ N l ) A - (.

26




ST e e

. that on 1000 January 1, 1979 your research vessel was at the station X on the
- °
chart in Figure 5 to m'ke a Nanscn cast. Prior to the ciuise it was decided
to place Nansen.Lotb}es in thi; cast.at'depths of 15 fr,, 30 ft., and 45 ft.,
below the suxface. t \ '
As a ?esearchcr,‘yqp know that data from tais cast must be corrected somc-

how if it is to be compared gith data gathcred on other days at other stations

and at other tide levels. First you examine Nat}oﬁal Ocean Survey Chart 13309

- and-the Tidal Differences and Other Constants Table in Tide Tables 1979 to deter-

. o

mine which subordinate tide prediction station is closest to research station X.

dnEe.the station is identified, tidal heighth is derived for the time the Nansen
- . » N a

S
<

cast was made. Figure ¢ shows that computation.
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SUBSTATION
TIDE PREDICTION SHEET

SUBSTATION FORT POINT, MAINE . DATE: 1 JANUARY 1979

?

REFERENCE STATION FORTLAND, MAINE

SUBSTATION HIGH WATER TIME DIFFERENCE -Oh -61;1

SUBSTATION LOW WATER TIME DYFFERENCE -Oh 05m

SUBST;‘\TION HIGH WATER HEIGHTH DIFFERENCE +1.3 ft. , )
SUBSTATION LOW WATER HEIGHTH DI‘FFERENCE 0.0 ft.

HIGH AND LOW WATER PREDICTIONS

REFERENCE STATION N 'SUBSTATION

INFORMATION (TABLE 1) INFORMATION. (TABLE 2)

TIME (EST) HEIGHTH (FT) TIME (EST) HEIGHTH (FT).

LW L Y

l"w . - - ) .

LW

HW

LW

HW

HEIGHTH OF WATER AT ANY TIME
SUBSTATION FORT POINT DATE 1 JAN 79 TIME 1000

DURATION OF TIDAL RISE OR FALL (1..4-0618) 6h 14m’

TIME FROM NEAREST TIDE (HW 1232-1000) 2h 32m
RANGE OF NEAREST TIDE (11.1 -1.1) 12.2 ft,
HEIGHTH OF NEAREST TIDE ' (HW) 1.1 ft.

CORRECTION FROM TABLE 3 -

(TIDE TABLES 1980) ‘ 4.1 ft.

A

HEIGHTH OF TIDE AT 1000 (11.1 - 4.1) 7.0 ft. . .

A

CHARTIfD DEPTH AT MEAN LOW WATER (from NOS chart) 54 ft.

"DEPTH OF WATER AT 1000 (54 + 7.0) 61 ft.

~

~r

Figure 6. Typical Tde Prediction Sheet . ‘ ’’

-
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Without further manipulation of water level information, it is possible to
df%ermipe immedta;ely that the Nansen bottles_are sampling at 16 ft. (54 ft. at .
MWL - 45 ft. = 9 ft. + 7 ft. = 16 £t.), 31 ft., and 46 fr. above the bottom. In
addition; it is po;;ible(using the mean low water MLW) figures from the National
Ocean Survey chart and the mean tide range (for Fort Point, see Figure 5) figures
(;nless it happens to be a spring tide) to_obtain a mean high water figures for

the research site (34 ft. + 1073 ft., = 64.3 ft.). When corrected to mean high

water the Nansen bottles in this cast are set at 18.3 ft., 33.3 ft., and 48.3 ft.

below the surface.

When research involving Nansen.casts and Bathythermograph drops is conduct-
ed; (1) investigators are interested in firsthand knowledge of well-defined-
small areas, and; (2) researchers should make several casts or drops in the
same arca. When this is the case, the data which %s collected must be reduced
(controlled) to some common denominator. Aftervsuch manipulations gave been made,
inve;tigatorslcan further evaluate their d#ta. In the process they ‘may look'unii'
formities at sﬁegific depths within specific parameters. They may, for example,
want tq know whether; (1) isopleths, isohalines, ,isotherms or thermoclines éxist

at specific depths within the water mass; or (2) there is evidence suggesting the

variables are effected somehow by coriolis forces.

i, Effect.of arometric Pressure on Tides. The effect of

b;rometric pressure upon tide heighth must also be taken into account when control-
ling va;i;bles. Tide tables are written at a barometric: pressure of 29.92 inches
of mercury (760 &illimeters of mercury or 760 Torr):‘ An atmo;pheric pressure de-_
creasc of 1 inch, 25.4 mmhg or 25.4 Torr causesban increase in tidal heighth of

onc foot. Other factors cqual, water level is related linearly to atmospheric
/

30"
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1 4 i - ~
PORTSNOUTN WARBOR XMTRANCE (OFF w000 1.), .M., 1978
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Figure 7. Typical Page from Daily Current Predictions Table.
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3. Currcit Tables. Another rescarch tool published by the National

Ocean Survey is titled Tidal Current Tables. It consists of five tables and
explanations of scveral current relevant factors. They are; (1) daily current
predictions; (2) current differences and other constants; (3) velocity of cur-
rent at any time; (4) duration of fléck; (5) rotary tidal currcnts;.(6) the

Gulf Strcam; I?) wind driven currents; (8) the combination of currents; 9)

current diagrams. Several of these are distussed below.

a. Daily Current Predictions. Figure 7 is a typical page

f?om this table. Like the Table of Daily Tidal Prcdictig%sﬁ(Figure 2) this
Table nrovides information for each dax of the yea;‘at the reférence station,
(Portsmouth Harbor, NH entrancc in this case). Users are alsq provided with

the true (not magnetic) directions of ebb (E) and flooed (F) tides, times of
stack water and the times of maximum ebb and flood currents. On January 1, 1979,
at Portsmouth Harbor entrance, slack water high occurred at 0212 and 1424 yhile
slack water low occurred at 0334 andk2115. On the same day, maximum ebb tlide

currents occurred at 0455 and 1723 with velocities of 2.3 knots and 2.6 kno'ts

Tespectively.. - : -

?

«. Curreut Differcnce and Other Constants. Figure 8 is a

typical page from the Curren. Differences and Other Constants tablg. This‘Tabie
provides information that is applied to the current data in Figure 7 (Table 1 of
the c&rrent tables) in the derivation of subordinate station tidal currents.
Names of reference stations a;phprinted in the right center of the table above

their respective group of substations. Locations between Brazil Rock and.Hat

Island data are applicd to Bay of Fundy Entrance currents when their ebb and

flood currents arc dcr;ved.
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- TABE 2 ~CUPRINT DIILRENCES AND OIHER CONSIANIS
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- S A mjA - deg |Annts | deg |Anots
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3| Brazis Rozx, 6 mites edst otececvecaaaled 22 €5 18] -2 00| -2 00] o0.4] 0.4} 73] 1.0] €50] 2.0
8] Cape Satte, 3 mites south fecceeeneaa g3 0| €2 33) -2 10} -2 10} 1.0] C.8] 275] 2.2] 095} 2.0 .
30| Cace Satie, 12 niles Loutt Of covee—ee-ley 13 ¢4 37] -1 €O -1 O] 0.7 0.7] 7351 1.71 090 ]1.6 _
15 | Blonde Rack, & miles $outh Of—eeee-eee k23 15] ¢/ 29] -0 50} -0 20] O.9]| ©.8] 310] 2.0} 125} 2.0
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B 30) Caze Fourchu, 4 miles west Of weeee-eae- a2 47] €6 15] 0 00] 000] 0.8 0.7) 2O} 2.0 172 ] 1.7
38| turcher Stn8l, € miles cast of ~=-=====]43 £2] €5 21| «0 30| +0 30! 0.9] o0.8F 3¢5] 2.0f 175} 1.8
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55| Brier tstand, 15 miles west of ~~------ 144 17| CC 44| -0 15] -0 15 0.6} ©€.5] €60} 1.4] 290 1.2
60| Gannet Rozk, & miles southcast of--=-~ 144 25 ) €6 41| «0 30| +0 30| 1.3} 1.€jcin) 2.6) 2 3.4
€5 | Boars Haad, 10 miles northuest of ===+~ |44 31§ €€ 23| «O0 55| +0 55 0.8) 0.8) €20 1.9} 205 2.0
N 70| Prim Point, 20 miles west of----c--=-= [44 &&| €5 15} «0 4T} 40 &5} 0.7] 0.61'040 1.6] 23511.4
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on PORTSMOUTH HBR. ExT., p.10
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1551 tome P, 1. Of, 5253003 River--~=--- 183 51| €9 43] -0 45{ -0 16} 1.4] 1.0} 3251 1.7] 150 1.8
3160 ] Lomer Holl Cate, Knutdie Bay?e-=-cwe-- 43 t3] ¢ 44| -0 35] 0 20f 2.5 1.¢} 290] 3.0 125] 3.3
365 | Upper Melt Gate, S2sanos River-~——---- 143 5¢] 69 46| (°) (8] o0,8] 0.5} 305{ 1.0] 140} 0.8
KENXEBEC RivER
170] Hunnivetl Point, northedst of ~ee—==e=43 48} €9 ¢7] «0 05] +0 2,0 1.6} 330l 2.4] 1%0] 2.9
375] Rats Hesd, 0.3 mile sovthwest of-=--=~143 48] (9 s8f «0 10] «0 25| 1.3 1.3] 320f 1.6] 18] 2.3
120] Bluff Heod, west of s===== eemmemmceeass |43 51| €9 48] 40 30| +0 49 1.9] 1.9{ C15] 2.3) 185} 3.4
188 Ficsler Lelse, north of s-e-ccv—esccnaa sl 3| €7 ¢8| +0 28] 1 O] 1.¢ 3.4] 2851 1.9] 115] 2.6
290{ Doutlirs foent, south of =-ec--sececoeas il 83 <) 48| © 28] +0 50| 2.2 31.7] 300} 2.6f 115 3.0
298| Lincoln Luse, €ast of=cceceoeceam-s=23 24| 69 ¢9] 40 30] 40 40| 1.6] 1.6} 0001 3.9) 175] 2.8
200] Gath, 0.7 ndle south of tridsofecemaes 43 Lo €3 ¢8]°¢0 33] +0 55| o.8] o0.6] 008] 1.0] 275) 2,8
WWiood begins, A 150; et begins, =14 388, . . "

3Timcs of sirctk dre indefinite.

#elocitics up 1o 9.0 &nd1s tava teen obscrved in the vicinity of The Bollers.

4Fiood tejing, 438 307 raxirum flood, o0 107 etb togens, 1% S0P, maximum ebb, «24 0%°,
*Current turns wesivard Just before the end of the fiood.

_Figure 8. Typical Page from Current Differences and Other Constants Table.
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Suppose it is nccessary to determine the currents necar Monroe Island in
West Penobscot Bay on January 1, 1979. Figure 7 indicates high tides occur at
0212 and 1424 andhlow tides occur at 6834 and 2115 at Portsmouth Harbor entrance
(the reference station) on this date. Figure 8 shows a time difference of -1h
‘45m for slack water Periods of slack we;q;, ther2fore, occured January 1, 1979
off Monroc Island, Mainc at 0027 (0212 -1h 45m), 0649, 1239 anh 1930. lThe times
A »
of maximum furrents are altéred by-1h 20m, ‘thus, lh 20m is subtracted f%om 045?,
1048, 1723 and 23f2, the times of maximum currents at Portsmouth Harbor entrance.
)Velocigy ratios are provided for maximym ebb and flood times. The ratios

are multiplication factors used in determining maximum tidal current velocities.
+The velocity of maximum gidul current at a reference station is multiplied by
the v010city ratio at the subordinate to derive the actual current speed at the
station. In this case, maximum flood tides at the reference stationnwere 1.8 and
1.7 knots, and the maximum ebb tides were 2.3 and 2.6 knots. Maximum flood and
ebb tides at the subordinate statio; were therefore, 0.2 x 1.8; 0.2 x 1.7; 0.3 x
2.3 and; 0.3 x 2.6. This table also provides the true directions of ebb and

flood currents. Thesc directions may be somewhat different from the directions

of maximum tides ac the reference station.

c. Velocity of Current at Any Time. This table is shown in

Figure-Q. The letter 'f' heads each column of the A portion. It means multipli-
cation factor. The following stcp;rse sqquéﬁce should be followed when using the
table. .

?. Before using this Table to determine the tidal current
at a specific time at a subordinate station listéd in Figure 8. The tidal prédic-

tion at the subordinate station must be obtained from the tide within which the

specific time of interest falls (sce ii below). Use the method described in the <

¢
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Use fuhle A for all places F1crpt thaw Usted below for tahle B,
Leetgide 1 fus Cape Cod Canal, Hell Gate. Cheaapeale and Delaware Canal and sl statfuns In tahle 2 which are referted 10 thens.

1. Froni predictinne find the time of 3 wrk water andd the Uinte and velcelly of mavimunt current (flood or ebb), one of which is im-
medistcly tel ge auel the vt r after thetirefr wieh the selinaty Isdreired.

2 Bl tho irttn 1 ft 1o tatmeen the alaiv g 3tuce and matunnmn currynt, and enter the tapof tahle A or B with the Interval which
Tl Fraily Atres wild Lo valie,

3. Hindtreintois st o011 « Lelween the alove sla-k snd the ttme desited, and entee the side of 1ahle A or B with the Interval which
MOSL r ]y ageren myth Bf 4y (e

4. Bk, i ihe b e 1 e farlor cottepmniding 19 the 410¥¢ tn 0 Intereals. and muliiply the macimum velecity by this tactor. The
tesull wali e the appruninate vehaily at the tie dastred. . .

Figure 9.

Velocity of Current at Any Time.
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Current Differences and Other Constants section (b above) to accomplish this

task.

ii.- Supposc a résearchcr needed to know the tidql current
off Monroe Island at 1000 January 1, 1979. Bascd on our previous computations
therc are slack water periods at 0649 and 1239 and a maximum flood tide of .36

knots from 005 degrces truc at 0948 on that day.

iii. Find the time interval bectwcen slack water and the time

of maximum velocity flood (0948 - 0649 = 2h 59m).

iv. Find the time interval between the desired time (1000)

" and slack water (1000 - 0649 = -3h 1im).

v. Enter Table A (Figure 9) in Accordance with the di?ections

provided under Table B. There are columns and rows. Find ‘the vertical column.

N

y with the heading nearest 2h 59m (use coluﬁn times as the difference between slack

water and maximum flood). Then find the horizontal line with a heading nearest

—

3h 11m (use lines for the time difference between slack water and the desired

time). Once the proper line and column have been determined, c¢nter the table at

both and proceed to thcir intersection. The figure rt the intersection is a tida-
B -—;hltiiifcation factor. Use it to calculate tidal-velocity at the desired time.

When we enter the table in search of the multiplication factor for this prob-

- lem a blank is found at the intersection, There is, howe&er, a facto«;jif/;;;;y
time between slack water periods. In this case we know intuitively th: ™ the fac-
tor is probably close fo 1.0 but sincé the time of maximum velocity flood has.
passed, tidal vclociz} no doubt is decreasing toward the next stack water. The dif-
ference figures, therefore, must be rccomputed using the time of the coming slack
water period (1239). The recomputation column figpfe then becomes 2h Slm (1239-948)

and theline figure 2h 38m (1239-1000). This time, intersection of the column and

/

36
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°

ine yiclds a factor of 1.0. Tidal velocity at 1000 is then .36 knots (1.0 x .36k).

d. Vind Driven Currents. When investigating sufface currents

-

it may be nccessary to account for the effect of wind upon currents. Table 1 pro-

vides average wind driven current values.

¢

TABLE 1

Average Wind Drive Current Values

N

Wind velocity (MPH) 10 20 30 40 50

Average current velocity (k) 0.2 0.3 0.4 0.5 0.6 .

MPH - miies per hour k - knotg

i. Tidal Currents plus Wind Currents, When .tle wind is

' in the same direction as the ebb or fleod current, their current values add; the

surface current so produced is the sum of the two.

ii. Tidal Currents Minus Wind Current. When wind driven

currents oppose tidal currents, thc effect is subtractive, The surface current

is the difference between the two.

iii. Tidal Currents and Wind Currents from Different Direc-

tions. As is often the case, tidal currents and wind currents are from different

directions. When this occurs,‘;ight angle trigonometry, the Pythagorean theorm

or vector analysis must be used to find the resultant current. ’
2 ' The rules of trigonometry may be used at any time to solve any resultant cur-

rent problem. This method rcquires the usc of Trig tables and known angles.

Angles arc determined by knowing the true of magnetic éircction of the tide and

the direction from whence the wind blows.

[1hc Pythagorcan thcorm mothod (c = Vnz + b?) is diréctly applicable only when

tidal and wind currents arc displaced by 90°. /

o .
: sy
ERIC | ;
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. . IS '3 R
The vector method requires the use of lines representing the magnitudes of

tidal and wind currents. Here the lines are displaced by, an angle cqral to the

actual current displacement sin the cenvironment and the lengths of the l.nes are,

to scale (for example 1 cm = 1 k). Figure 10 shows such a vectdr diagram. When

>

these diag}ams are madé cocredtly the length of the resultant current vector (AC

in the example) should be an accurate representatiqn of both resultant current

direction and velocity.

P} -
”gvo Ory
T C B U”RENT'@N
1 U - .
D R -1
- '’ R C N
. L E
. N \ 4
\\)
T A b’
LA\
o

Figure.lo. Vector Diagram Showing Combination of Tidal.and Wind Driven Currents.
; e ‘
('

e. Substation Current Prediction Sheets. When attempting

to control curent rclated variables while investigating such phenomena as the

Ekman spiral, a current predictioh sheet may be useful. One is shown in Figure 11.

4
«

38




SUBSTATION,
CURRENT PREDICTION SHEET

LOCALLY - MONROE ISLAND, MAINE ‘ DATE: 1 JANUARY 1979

REFERENCE STATION - PORTSMOUTH HARBOR ENTRANCE

&

- SUBSTATION TIME DIFFLRENCES ‘ . I |
A. SLACK WATER -h 45m
B. MAXIMUM CURRENT -1h 20m

SUBSTATION CURRENT VELOCITY RATIOS ’

A. MAXIMUM FLOOD 0.2 -

. B. MAXIMUM EBB 0.3 S

SUBSTATION CURRENT DIRECTIONS .

A. (TRUE) FLOOD 005 - N )
/ B. EBB 160 ‘ ) ‘ S
| / REFERENCE STATION INFORMATION (TABLE 1) SUBSTATION INFORMATION (TABLE 2)
} TIME (EST)  VELOCITY (K) TIME (EST)  VELOCITY (K)
0212 0 | m
E ., __0455 - 2.3 E T
F : 0834 . 0 a - y .
/1048 1.8 F _ /)
: 1424 0 ' ” - _
/ 1723 2.6 E
2115~ 0

- 2322 ' 1.7 F ‘ -




. VELQFITY bF CURRENT ANY TIME k o ‘ n .

SUBSTATION - MONROL ISLAND DATE: 1 JANUARY 1979

. . L - CTIME: 15v0
INTERNAL BETWEEN SLACK WATER AND DESIRED TIME »
INTERNAL BETWEEN SLACK WATER AND MAXiMUM TIME
MAXIMUM CURRENT -
MULTIPLICATION FACTOR (TABLE 3)- * ’
CURRENT VELOCITY
CURRENT DIRECTION -

; ) - .
Figure 11. Typiéal Current Prediction Sheet o
.4 Other Data Manipulation Aids;: There ﬁre many "other

7 -
data manipulation aids and dgzhods of controlling variabifes than those presented
4

here. Many are graphic. Although we have not called them aids as such in this

_ guide they indced are. We suggest you logk closely at the graphic methods of

date presentation discussed in ChaiginJ. Much may be learned about a collection

of data by putting it in some coher nt'ﬁ%ﬁphic or tabular form.
. -~

V. Marine Related Abstracting Services.

2

Experienced researchers know that marine related literature is liable to

appear in almost any abstracting service. Whether an article or paper is cited
[ M A

by one service or another depends upon its subjéct. Some services list only

marine oriented documents while others list only'an occasional article. There

'S

ig, in all of the services cited here, a high probability of finding marine

@

science oriented citations. In addition to the abstracting services, we ) L

. . i s -
have listed a few relevent periodic bibliographies:

o

¢

A. Governnicnt Reports, Announccments and Index Publisher:

U.S. Government Printing Office

‘;'



L - ‘;> " c. Ship Abstracts Publisher: The Ship Research Institute of Norway

-

P : = ' 34

B. Sdientific American Cumulative Index Publisher: Scientific American, Inc.

D. Readers Guide to Periodical Literature Pub.isher: The H.W. WIllson Company

E. Ocecanic Abstracts Publisher: pata Courier, Inc.

X gpole's Index to Periodical Literafﬁrc Publisher: Peter Smith

G. Pollution Abstracts Publisher: Data Courier, Inc.

H. Cumulative Book Index Publisher: The H.W. Wilson Company

1. Book Review Digest Publisher: The H.W. Wilson Company

J. Book Review.Index Publisher: Gale Resetrach Company

K. Applied Science .§ Technology Index Publisher: ,he H.W. Wiison Compagy .

L. Access Publisher: John Gord§9 Burke, Inc.

s N
M. The Environment Index Publisher: Environqut Information Center, Inc.

w

&

[
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CHAPTER 3

TOOLS AND AIDS FOR REPOFT WRITING

|
Students writing reséarch reports apply literally tﬁousands of tonéepts

they have lcarned throughout their precollcge and undergnaduate school days.

It might rea11st1ca11y be said that all the rules of graqmer which apply to
the native tongue must be used when wr1t1ng.reports. Alt%ough those rules can-
not be recapitulated here, students are well advised to w&?te with’the§e rules
in mind. .

Chapter 3 is divided into two major sections. They are Writing Aid; and

Methods of Data Presentation.

I. Writing Aids.

Scientific:resea@cﬁ“report writing is somewhat different from the
theme and term paper writing students do in high school and college English
courses. In science erdeal with the scientific“method and in so doing attempt
to keep our views and thoughts chjective. We base our writing upon empirical
evidence gathered during our own ugfk and upon the findings reported by other

resdarchers.

+

Adherence to objectiveity is not difficult if writers follow a few simple

steﬁs.as they proceed.
A. .The Outline. Outlines are used whenever people attempt to write papers

and reports. Outlines help ensure that the compositior has a definite ‘beginning,

'Body and ending. The outlining procedure then is the first step writers take in

constructing a report.
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Chaptér 4 includes a rescarch report format. That format is the fo;m in
which the report should be when it is complcted. In essence it is itself a
-topic outline of—a report in that it.signals rcaders as to what may be found
under each hcading. Before a report can be placed in that format, however, in-
dividual sections must be complcted. Here, we suggest students use outlines.

Outlines/should be written for each of the fbllo&ing report sections; In-
troduction; Methods; Data or Findings; Discussion and; Con¢lusions or Interpre-
tatisns. Each outline shoula have a beginning, body and ending. The outlines
should be a series of words that follow the traditional putline format.

Once an outline has becn written, the gaps are filled in with brief sen-
tences; as a final step the outline is used as a point of departure when writdng
p tﬂﬁ final draft of a section,

In the example provided below, the Introduction section of a research re-

por% has been outlined. The hypofhetical problem, to which the outline relates,

v

dealt with the location of the fall line in the Penobscot River Estuary.

1. Section OQutline

- INTRODUCTION
I. ‘Introduction
A. Project Rationale
1. Preproject observations
a. Penob.cot River salinity

i. above Winterport
II. Body
A. Estuarian Thoory
1. Possible Location
B. Other Research Findings
1. Penobscot Istuary

2, Other Estuaries

111, Conclusions




Hypothesis

1. High Tide
2. Low Tide S
a. Apogee

B. Rough Draft. When a scction outline, necessary literature

seéfching, reading and or data gathering have been completed a rough draft is
written. Beginning reseaichers tend to write final drafts from their outlines.
This procedure, however, should be avoided. Tough drafts allow writers to re-

flect upon their work and whenever necessary, make corrections.

C. Abbreviations. K Some abbrévﬁations may be used in specific re- -~
s;arch report wtiting.\ Those generally acc;ptable“are abbreviations f;; dis-
. tance, qu;ntities and dimensions, such as millimeter; (mm), cubic centimers
(cm’), kilometers (km) and the like. Others are not acceptable.’ Whilé economy

of space is important, clarity is more so. As a rule, abbreviations other than

those listed above should not be used in the text of a report.

D. Person. When pronouns are used in a report, they should be in
the third perton. This practice aids in writing a clear and objective report

(s~e Tavnle 2).




Table 2

Division of Pronouns by Person, Chase, and Gender

. SINGULAR PLURAL
Pirst Second Third First Second Third
Person Person Person Person Person Person
NOMINATIVE \\ D | You He She It We You They -
DATIVE Me-to You-for Him Her T It Us You . Them
ACCUSATIVE
or Me You . Him Her It Us You Them
OBJECTIVE
GENITIVE
or It Your His Hers Its Our Your Their

POSSESSIVE




>

. E. Citations. Whenever another scholar's work is quoted or otherwise

used in a report it must be cited. That iss the original author must be gi..n
credit for the work. Inscientific régzjts the process is accomplished in three

ways.

1. References Section. Every reference cited in the :;;EEXt\pf
: . N
a report must also be listed in the references section of the report (see\hefer-
- \
- : \
ences, Chapter 4). \ !

N

2. Direct Referral tomAuthQr. When referring directly to the work

of another author in the.context of a report, the last name only of that author is
used followed by the parentheticinclusion of the, date of publication. If one wants,
for example to cite work published by Bell R Buoy in 1980 it is accompl:shed as
follows: Buoy (1980) found a direct relatxonsh1p between depth and pressure ‘in

the water column.

3. Parenthetic Inclusion of Author and Date. The exampi:> used in

' 2 above may be cited in ayslightly different manner. A direct relationshipxhas

been found between depth and pressure in a water column (Buoy, 1980).

F. Tense. Rescarch reports deal with events that have taken nlace some
time in the past (this applies to interm reports also). Since they deal (hith the

4
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exception of intern reports) with investigations that have already been completed,

they are always written in the past tense.

-

6. Second and Final Drafts. Oncc a first draft is completed and cor-

rected, work is begun on a second draft. Second drafts may also be final drafts.
This, howe§er, is a somewhat dangerous precident forWSOginning writers to set.

Second drafts should be read carefully, and then ;rammatical construction, spell-
ing and other errors corrected. The report is then ready for proof and qolleagué

reading.

*+
{ -

1. Proof Reading. Proof reading is perhaps the most overlooked

part of the writing process. Many beginning students tend to omit this segment
all together.

Papers should be proof read after completion of a second draft. If done cor-
rectly, proof read1ng helps to locate additional mispellings, typographical errors,
poor sentence structure and improper grammar, measurably increasing the quality

of a report. Final drafts must also be maticulously proof read.

2. Colleague Reading. Colleague reading is the final stcp taken

by beginning researchers prior to preparation of their final drafts. Here the re-
port is given to a colleague to read. The person you choose should bé someone
who is generally unfamiliar with yoﬁr investigation. If he or she understands
what you have writtén and feels that based upon your writing, your research pro-
jéct can be replicated, your report will probably be clear to the general reader-
ship. It thercfore, need not be modified further. AConvcrsely, if your colleague
has difficulty understanding your work, it should be chang;d accordingly.

a. Replication. As a guide to your collcaguc reader,’ onc

essential mark of well written scientific reports is that they allow the studies

. s
they describe to be replicated without additional information. This means the re-
port has been so written that an identical rescarch project -could be conducted

/
under the same conditions by'a person other than the original investigator.

. 47
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Reports which exemplify these few simple dicta are credits to their authors.
Those not following these pronouncements cannot truly be called scientific re-

- . &

scarch reports. . '

I1. Methods of Data Presentation.

There are literally dozens of ways research data may be presented. Except-
ing one, they are all graphic. The one exception is a straight forward contextual
description. Written descriptions of data or research findings are always provid-
ed in a paper. Figures and Tables, howéver, are luxuries usedlto provide readers
with visual overviews of findings. )

- Certain rules must be followed when Figures and Tables afe used. Each has

its own unique number and they are always numbered consecutively. If, for example,

three figures and four tables were included in a research report, they would be

-
i

X

numbered as follows; Figure 1, Figure 2, Figure 3; Table 1, Table 2 and so on.
The titles of Tables are placed above the tables and the titles of Figures are
placed below the figures. Proper placement and use of titles are found in Chap-

ter 5 and amcngst the samples provided below.

A. Sample Tables.

1. Table 1 is an amalgamation of data collected during an intertidal
prpulation density study. Definitions of terms, letters and the like used in a
table are provided in one of two ways. They may be provided in context or they

may be provided in a list of notes at the bottom of the table. The latter method

is used here; consult Chapter § for examples of the former method.




l'able 1
Numbers of Periwinkles by Species Counteé in 10 Transects ‘
a 1/2 METER 2 1 2 3 4 1
SPLCIES
STATION NO. C S R C S R €C S R _C S R |
. 1- 20 0 12 25 2 4 25 & 0 30 .8 0 j
‘ E 2 19 0 7 20 1 6,26 3 021 9 0 ;
| H 315 016 22 3 -4 2 6 019 10 0
4 11 0 10 21 2 7 22 8 0 28 11 O
T 5 12 0 17 18 0 2 19 7 015 7 0
° 6 10 010 20 1 1 23 9 0 19 8 0
7 14 0 3 22 2 6 2 S5 0 2 12 0
E 8- 19 Q 8 2 1 7 27 8 0 26 14 0
3 9 10 0 16 20 .5 3 4 0 28 12 0
' 10 24 0 5 21 2 315 7°0 19 13 0
Notes: = Common, S = Smooth, R = Rough

B 2. Table 2 shows a way of presenting data reflecting ionic concen-

. trations in body fluids of some invertebrates, 4
|
|
|
|
i
|
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AN
“Table 2 |
v 1
Concentrations of Ions in Body Fluids of Some Marine |
- Invertechrates (g/kilo) ]
N |
. !
Na K Ca Mg Cl So . 1

Seawater So/oo = 34.3 ‘
i

10.6 | 0.38) 0.40} 1.27| 19.0 | 2,65

Aurclia aurcta 10.2 -0.41 0.39 1.2 6 1.46

Arenicola marina 10.6 0.39 .0.40 1.27 7

Carcinus maénas 11.8 0.47 0.52 0.45 19.0 1.52
Mytilus edulis 11.5 0.49 0.50 1.35 20.8 2.94
. Phallusia mammillata 10.7 0.40 _0.38 1.28 20.2 1.42

3. Table 3 presents a collections of hathythermograph data.




Table 3

L

BT Readings at Stations ir Penobscot Bay, Maine

.o - ,s
Station Numbers (With Surface 1emperatures 0C) §
1 2 3 - 4 |
(18.6) ) (18.9) (20) (21.8) |
Depths (meters) ' ~§
Temperatures (°c) . ]
ﬁ\x 21.1 = : R._j\_;"_ - 7‘;_]1
\\) 20 - - " 4 10 ' _1
18.9 - 10 7, 13 j
17.7 - 9 28 10 15 ]
1647 "33 omn 15 17 1
15.6 39 37 . 19 |

17.7 9 ° © 28 - 10 15

16.7 33 31 15 BT
15.6 39 37 19 19 . !
14.4 2 - a2 24 26 |
13.3 62 50 33 36
12.1 58 " ss a4 a9 ‘
11 80 - 75 51 59 ;

~~~~~ - 10 106 91 62 75
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4, Table 4 shows a mcthod of presenting salinity versus depth data,

Tablc 4

S -
.

Salinities at Selccted Depths and Locations in Penobscot Bay, Maine

3

Depth . Salinity (o/oo0)

<

{(Feet) Stations 1 3 4

0 18.75 «.63

5 18.91

-

10 19.46

15 - 20.05

20 20.91

25 -, 22,00

30 ° - 24.10

-

S. Table 5 presents surface salinities and temperatures.

s
1S
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Table S 2

Surface Salinities apd Temperatures at Selected Location
- in Penobscot Bay, Maine

v o
Station . Longitude Latitude Surface. Surface Temperature
Number (degrees § (degrees §~  Salinty - o .
minutes) minutes) (o/90)

1 68 45.6 44 20.8  33.20 1.2

2 68 45.4 44 20.6 + 32.90 12. '

3 . 68 45.5 44 20.4 33.10 14.8 |

4 68 45.6 a4 10.2 33.20 14.8 : o

5 | 6845.4 44 20 33750 15.0 | )

6 68 45.5 - 44 19.8°  33.45 15.8

~

6, Table 6 presents cuxrénts_versus depth data,

&

Table 6

- Salinity, Temperature, Direction and Specd of Currents in the Water Column
at Selected Locations in the Penobscot, Maine Estuary

*ip

e

. ’ L STATION NUMBERS . -

. 2 .- 3
Depths (Meters) , o

10 20 30 10~ 20 30 10 20 30 °

Diﬁcctfon ‘ .

(magnetic) 090 105 115 091 106 114 092 104 116

Spéed - -

(knots) 2.1 1.6 1.1 1.1 14 1,2 2.0 1.5 1.0

Tﬁmpcrature :

(c) 18.5 17.2 18.0 18.6 17.0 1e6.1 1§.3 17.1 16.3
- Salinity 33.4 31.5 9.0 33.2 323"; 29.1 33.1 31.8 29.0

(90/00) ' .

2
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. 'B. Sample Figures.

T o

_three tidal cyel@s.

North component 60 -
. A

H : .o s - N 7 "40 -
20 -
CM\/SEC . 0 -

L .:'..1 . »
- 20 -
40 -

»
. ;South component 60 -
LR ) — - :
i

,

Fi gure 1,

°

(=]
2%}
=

WATER

SLACK

47

1. Figure 1 présents North-South curreht data over a period of

0o - .- s

tidal cycles at Cl1 in the Bagaduce River,
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Best fit curve of plots of North-South current components for three
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] 2, In Figure 2, temperaturc is compared with depth at a single

rescarch station, - ) 4'

Temperature (°C)

D 0 5 10 20
. E
P
T
H 10 -
1.
1 N iy
20 - .
M i !
E -
. T )
E 30 -
R t
s 3
40 - :
%
50 -
60 - '

Figure 2. Temperature-depth profile at Station 2, October 8, 1980.

1

. ‘ ' ~
3. 1In Figure %, current verses depth data is presented for six

‘different research stations in a line between two points of land.
X ?

\

A

\

99
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BLOCKHOUSE
POINT

\ DICE HEAD

.2 knots

[

0

B
]

*

»

>
]

[
B=10'
C = 15'
D = 20'

Figure 3. Current Direction and Speedwith Depth at Stations 1-6, Jun~ 28, 1980.
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4. The data from 4 different BT drops are »resent in Figure 4.

Temperature (OC)

Sta 1 Sta 2 Sta 3 Sta 4
' 0 10 15 10 15 10 15 10 15 10
D .
E - A ¢
. P '
T 10 N
H ) “\ \\ ) N\
. )
N 20
M
E N -
T 30
E -
. R T .
S
. 40
. ~ 50
60

Figurc 4. A Comparison of Bathythermograph readings at Stations 1-4 in
the Penobscot, Maine Estuary.

5. Lines of equal temperatur- between two geographic pgints
are present in Figure 5,
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Figure S.

Isotherms between 68° 44t 10" W. and 44° 28' 22" N and 44° 28' 22 w,

68° 42' 12" W (corrected to MLW) Septcmber: 1980.
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T) 6. Ekmun spiral data is prescented in Figure 6.
P

D . ‘
" E N s 2
p ® ?0‘\"0‘\ ” DIRECTION OF SURFACE |
T W CURRENT MOTION * |
H ot i
S M o - |
E v 2 \ !
T '
E
R 10 - 1 |
ph .
}
20 - "/ 1
.
. N '].
30 - . — |
/ | !
2 /
0 - "~ / !
: |
Turtle Head 2500 Distance (Mgters) 5000
/ Blockhouse .i
. int
‘ i ! ;pln i
¢ ) : 1
*1cm= 1K ) B |

i
H

Figureﬂﬁ. Remote Current Reading in the Water Column,ét Station 2, Penobscot Bay.
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A method of showing visually daily tidal fluctuations is shown

in Figure 7.
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Figure 7. A Graph of Tides in Penobscot Bay Junc 21, 1981,
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8. Figurc 8 shows onc mothod of presenting sigma-t data.
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Figurc 8. Temperaturc-Salinity Diagram Showing Sigma-t for Station 1.
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SALINITY (PARTS PER THOUSAND)

26 27 28 29 30 31
22.74 23,52 |24.28  |»s.o6  [25.83 | 26.61 27.38
2308 [23.86  |24.64 ﬁ’zs.41 26j19 26.97 |27.75
23.38  Pa.16  |24.94 25.73  |26.51 27.29 128.08
23.63 L24;42 25.21 26'00‘ 26.79 27.57  |.28.36
23.84 24.63 |25.43  |26.22  [27.01 27.81 28.60
24 .00 24.80 [25.60  [26.39  |27.19 ;7.9; 28.79
24.10 24.91 l2s.n 26.52 27?32 P§.13 28.93
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presented in Figure 9,

3

55

Data reflecting salinity values at a varicty of surface stations is
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Figure 9. Surfacc Salinities taken at 20 Stations Bewteen Castine Maine and

Islesboro Island (September 1 - October 1, 1980).

)




56

REFERENCES

Manhcimer, L. Style Manual., New York: Marcel Dekker, 1973.

Gibaldi, V. and Achtert, W.S, MIA landbook for Writers of Rescarch Papers,
Theses, and Dissertations. New York: Modern Languagc Association, 1977.

Schlenker, R.M, and Perry, C.M. A Writing Guide for Student Oceanography
Laboratory and Field Rescarch Reports. Resources Lducation, ERIC LD 178 332,
1980.

Pipkin, B.W, Gorsline, D,S., Casey, R.E,, and Hammond, D.E. Laboratory
Exerciscs in Occanography. San Francisco: W,H. Freeman and Company, 1977.

Opkycke, J.B. Harpers English Grammar: New York: Popular Library, 1965.

Curme, G.0. English Grammar., New York: Barnes & Noble, 1966.

American Psychological Association Publication Manual of The American
Psychological Association, T

Tait, R.V, Elements of Marine Ecology an Introductory Course. London:
Butterworth, 1968.

\Xa!
LV

@
N .




57

" CHAPTER 4

RESEARCH REPORT FORMAT
"

Rescarch reports should include the following sections; Title, Introduc-
tion, Methods, Datarvor Fiﬁdings, Discussion, Conclusions, References and Sum-

mary or Abstract. Each section is discussed in the following pagagraphs.

v . - : -

Except for the title, each section of a report is preceded by its resbec-
tive section heading (Introduction, Methods, etc.). There are at least two ac-
ceptable locations for the placement of section headings. ?0ne is.called a cen-
tered head. Centercd heads are centered above the major division the& name and

written in capitol letters. An example of this tyft* is shown below.

A

INTRODUCTION

-The objective of this project was to compare two methods of bottom profilé
construction and determine which would provide oceanographers with the most ac-
curate contour of tbe oceaﬁ floor. It was hypothesized tﬁat a rééording fathome-
ter wou}d produce more accurate profile than could be obtained using soundings

from a National Ocean Survey Chart to construct a profile of the same course

. i

travelled when the fathometer print was made.
METHODS

The second typc heading is known as a frec-standing sidehead. Free-stand-
ing sidchcads are sct flush with the left margin of the report and on a lire by
itself. It is underlined and only the first letter is capitalized. An example

is shown below.

54 . c
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Introduction

Geological oceanogfﬁphors often require highly accurate bottom profiles of

~
& .

study arcas. The purposc of this research was to evaluate two mcthods of bottom
profilc copstruction in an attempt to determine which would produce the highest

quality product,

Methods

1. Title
The title is (exccpt when an Abstract is used-see Abstract or Summary -
section below) the first part of a report seen by proépective readers. 1t is
the part which tells a rcader whether, from his or her perspective, the report
should be read, A title, therefore, must indicate thé contents of a report.
It must be clcar, concise, percise and comprehensive. g
Most reports have a seperate title page. fhe page includes the title of -
" tae report, the author's (student's) name, the name of the school or institution,
with which the author is affiliated, location and the date (some style guide writer's

suggest a course name and number be included if the report is written as part of

a course requirements). An example title page is shown on the following page.

65 - ) -
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(Sample Title Page)

A Cémparison of Two Methods
of Occan Bottom Profiling

By

. )
Boswain Midshipman
Maine Maritime Academy
$ ' Castine, Mainc 04421 N

October 1980

6t

Line
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11. lntroductqﬂl

This is the what, why history and hypothesis section of a report. It is the

place where rescarchers; (1) discuss what was done. The discussion includes the

research question or questions that were to be answered or the préblcﬁ that was
to be solved and; (2) discuss the rcasons why. the project was undertaken.

A problem's history is aiso discussed here. Historical information is drawn
from other rescarch papers, text books and other library sources. The brimary fun-
tion of the historical discussion is to provide readers. with background information
related 'to the }escarch being reported. In-a sence, in telling rcaders what is al-
Teady knéwn about a problem, the historical discussion léads readers to the ration-
ale (or why) for conducting the research.

When hypotheses are used as a part of the research design, they areiusually
ircluded hcrci That is, hypothescs concerning the outcomec of the invescigation

are listed in this section. -

Written correctly, this section provides a logical link between the problem
being investigated and the research methodology usced to seck an answer or solution.

Readers are urged to consult the sampie problems in Chapter S for examples of

this section.

J

a separate part of a rcport, the methods section should be a natural

JI1I. Mcthods .

Although

continuation of the, Introduction. Here, a writer explains as specifically as pos-

sible, cxactly how the di.a for & report were géthcred. As guidance in writing

this sectlon students should remember that well written scientific researcﬁireports

are‘spécific enough that they allow others to reconduct a project solecly from di-
rections provided in the report's Methods section. If, for example, data were col-

lected at a specific station readers must be told how to relocate the station. In

this regard,

two approaches are possible.

[N
.

First, if the stétion location was de- *

-

L]
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#
termined using the "intefsection of lines of position from known-geographic fea-

-

tures or aids to navigation, the names of the structures and their magnetic beur- .-
. -~ - d

.

ings from the station mzy be given. The second method requires only that the'dati-

tade and longitude of a station be identified. Examples of these approaches are |

A .

provided below. %

4 1

. A. Approach A. locations of the stations were cstablished by intersect-
. .
. 4 .o
ing lines of positions from thc stations to known geopraphic and navigatioral struc-

‘tures. The lines of position were determined using a hand bearing compass. _ The

Y - . .
structures used for station I and their respéctive bearings from the station werc;

Turtle Head, 324%; Islesboro Ledée Buo&, 2i5°; Hosmers Ledge Day Marker 0940:

. LY

B. . Approach B. The first two sentences used with this approach arc the '

P

same asathose used, above with Approach A. In the third sentcnce the writer might
sdy, Station 1 was located at 44° 22' 38" N latitude and 68° 23' 32" W longitude.

Data gathering cqyipmedf}:Lst be identified in this section. It is not, how-

ever, necessary to explain the internal functionings of data-gathering equipment

unless the equipment was used in some atypical manner. Readers, unfamiliar with _

S
.

the ‘general functioning of Nansen bottles or some other piece of equipment for ex-

-

~ample are obligated to consult the literature of such information.

~ s

With one exccption, a majority of the information in this section comes direct-

ly from-the field notebook.  When statistical and special data manipulation techni-

ques arc msed thcey must be identified in this section.

A .
1IV. Data or Findings -

The Data or Findings as the author'choosss to call them arc those things ac-
cumulated during the data gathering phases of a project. As was the casc with ‘the
Mgthods section, information for this section comes directly from the ficld notcbook.

Data or findings arc al¥ayﬁ described in writing. In addition, ﬁéndingé may be

’ -

*
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prcschtcd using Tables and Figures. It is convention to lump all graphs, chuarts

and diagrams in a single category called "figures."

-

+

. A. Tables and Tieurcs as Visual Aids. When Tables, Figures cr both

are used they add clarity to that described in context. Tables and Figures arc
only a visual reprcsentation or summary of what s written about project findings.

They are not substitutes for a written description of project findings.

B, Table and Figurc Numbers and Titles. Tables and Figures are num-

beréd successively and each has its own tit]le. If, for example, a report contains
two tables and two figures they are numberes Table 1, Table 2, Figure 1 and Figure
Z:and so on.

Table and Figure titles must he comprehensive. They should reflect as clo;ely
as possible, the exact contents of the Table or Figure.

Examples of table and figure numbering are found in t?e sample papers (see
Chapter 5) and thc examples of tables and figures in Chapter 3. Additioﬁal guid-

ance may be found in writing style manuals.

V. Discussion
Rescarch project findings are discussed in this section. Hypotheses formulat- .- -

ed or research questions posed in the early stages of an investigatiin are consid-’

ered here. This is also the place whq;é the findings of the present Study are com-

ﬁared with those studies conducted previously by other{investigators. When the

findings of other resegfchers are compared with yours, those of others must be

E ~ cited in context and listed in the Reférences section of your rcpor: (see Chapter 5).

t " The DBiscussion sccﬁﬁgn should be concise, percise and straightforwérd. This

E is not the place to describe everything that transpired in the investigation. ]
Tables and Figures may be used in this scection. If used, they should summar-

ize the results of data manipulations or findings.

H

Q (;:)

1
|
|
|
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VI. Conclusions
licre rescarchers draw conclusions based upon their findings. The conclusioms

-

drawn hcre eminate from the comparisoﬁs made in the Discussion scction, between
information in the literacurc and the findings of th¢’present study.
} /

A writer may wish to conclude, based upon interprctation of his ﬁindings. that
his results support conclusions drawn previously by other investigators. In in-
vestigations designed to exemplify a thcory, a ccnclusion mighf/be that the present
study either suppor:is or disagrees with accepted theory. thfe findings fail to
support accepted theory exactly, students may wish to draw gbnclusions reflecting
upon the possibility that experimental error contributed to:saidlack.of support.

While beginning rescarchers tend to conclude that exebriments worked nicely

/

or were a success, the practice should be avoided at all Fosts. The readership

decides upon the success or failure of investigations. Further, determinations of

i

this nature normally depend upon a rcader's evaluation qf reserarch design quality,
quality of data manipulations and the cquality of preseﬁtation. Failure to men-
tion experimental error or some other salinent feature #f an investigation may lead

readers to conclude the project ended in failure. /

VII. Refcrences ' -
This section is a list of all references cited in the context of the report.
The citations are listed alphabetically by the authérs' last names. The remainder -
of each citation should be in the same form as the ciatations inc':*ded in thec sam-
ple problems, Chapter 5? ;
|

/

1

» ! . .
Summarics, generally spcaking, preceed references secticns while abstracts

f

VIII. Summary or Abstract

preceed titles. Which ever is used (a matter of 'author prefcrence), the section
f

containg but a few brief sentences describing thk methods, findings and conclusions

of an investigation. ;
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SAMPLE PROBLEMS AND ASSOCIATED REPORTS

INTRODUCTION

|
|
' CHAPTER 5§ ’ ' ’ !
? ‘ i

5 ) .
Three sample research problems.and their associated reports make up this

i

method. Somcone, usually the eventual rescarcher is cued to an oddity as the

Fm

result of personal observations. Natural curosity leads the observer into the

literature in search of what is already knowr about the observed phenomonon.

Cnce 'a literature search is complete one of 'two courses may be taken. Soth

are relaced to the original observation. Either research questions are asked

-

., about the observation or hypotheses arc formulated regarding cause-effect rela-
¢ \ -

tionships related to the oddity. :Finally, either alternative takes the research-

y

er into the field in search of tasual relationships.
SAMPLE PROBLEMS

With each of the threc sample problems réaders are first presented with a sit-
uation. Thelsituations reflect researchers perceptions gesulting from observa-
tions made in situ.’ Following a d-scription of ‘the situation, we have included

PR

chapter, The prereport writing process in each case follows the scientific )
1

!

’ i

information which might have turned up as part of a' literature search. This is |
|

followed by an overview of how the research study was conducted. ' Finally, we have-

‘included a report we feel adequately reflects the study. : ' 1

3

I. Sample Problen One

A. The Situation. -Three species of periwinkles have been obhserved in the

1]

vicinity of Castine, Maine. There appcars to be a preponderence of the common
i)

periwinkle Littorina littorca and fewer numbers respectively of the smooth peri-~

| . . i - .o Syie

| winklc Littorina obtusata and the rough periwinkle Ligtorina saxatilis. At two
' i

t

ERIC o e .
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Il.//’ N .
locatdions, however, there appeared to be fewer of the former species and g}catcr

L

numbers of the latter two species.
N . LA .
As a rescarcher, you seck to resolve the issuc by answering two questions.
They arc: (1) Which specics of periwinkle has the greatest population density
in the Castine, Maiuc vicinity?-(2) llow do the findings rclated to the first

question compare with population densities in the periwinkles' geographical

range?

B.” The Litcrature. “The first step is to consult the literature. Here

the researchcer hopes to locate related f{ndings of other mwesearchers. During

your search, two such related refercnces were quickly located. They were:
(1) Smith, A. B. and Jones, C.D. Population densitics of three periwinkle

species in the-littoral zone atoPenobscot, Maine. The Blue Hill Biological Re-

view, 1896, 25 (8), 38-40. The authors concluded that the common periwinkle was
the most prolific species at Penobscot, Maine, (2) Schultz and Schlitz, Biologz

of the Maine Coast. Necw York: MacMillan, 1977, The authors stated that the most

prolific periwinkle 'in Maine's lower littoral zone is the common periwinkle.

«
v -

C. The Study. A transect was made every 200 meters along the Castine,

Maine shore line from west to east, with ‘the first located at Dices Head. In'all,

°
.

10 transects werc made, each when the tide was mean low. Four equally spaced 'm
square areas werc sampled along each transect. The first of thesc 4 arcas was sit-
uated adjacent the mean high-water mark and the icurth adjacent mean low-water mark.

The second and third sampling areas were spaced cquidistant from the first and

v

fourth sampling arcas and from cach other. This mecant the total numbers of peri-

winkles were counted at four different levels in the intertidal zonc for each

transcct and the spacings between sampling “arcas were identical,

D. The Data. The table shown below includes data gathered during the stqdy.

s
-

It is a page from a Ficld Notchook. )

<

7 /
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1/2 M? AREAS
Station 1 2 ‘ 3
clsiric|s|{rlc]|s|rjc]|s|r
1 20| ofi2 25| 2l aff25| 4|0]30] 8|0
) 2 19| o] 71201 1] 6f24] 3}J0]21} 9]0
3 |1s| olwe | 22| 3] 4]20] 6] 0]19{10]0
4 1l olol 21| 2] 71 22] sl o]2s{12] 0
- s |12} oj17]18] o] 2§19] 7| 0f15] 7|0
6 0] olwof20] 11923 9fof19f 8]0
7 || el3l22f 2] 6f24) 5| of2ej12]o0
. 8 20| of 8l 24] 1| 7] 27| 8] 2] 26|14 0
9 |10| oliel 20| 3| 51 30| 4 of 2812| o] .
10 toal of s 21| 3| 3]s 7] of 19/23} 0

E. The Report. This report includes a Summary Section rather than an
Abstract. Although the title page is somewhat condensed here, actual spacing
should be in acgprdance with the model providcd in Chapter 4,

{
1. The Title Page,.

Population Density of Three
Periwinkle Spices at =
Castine, Maine

By
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Allen B, Boswiin
Maine Maritime Academy
Castine,, Maine 04421
June 1981

2. The Introduction Section.

INTRODUCTION

-*For the past eighty years it has been known (Smith and qones, 1896), that
three species of periwinkles exist in Eastern Maine's intertidal zone. Which
spécies, however, is most prolific throughout the zone remains in doubt (Smith
and Jones, 1896; Schultz and Schlitz, 1977). Smith and Jones (1896) found the
common periwinkle to be'ihe largest group in the midule littoral zone at Penob-
scot, Maine while Schultz and thiltz (1977) -suggested this to be the most pro-
lific species in the lower regions of the intertidal zone along Maine's coas;.

Recent observations in the Castine, Maine area have suggested the common
periwinkle population density to be greater, at all levels within the intertidal
zone, than the population densities of either thc smooth or rough periwinkles.

.Obscrva;ions though at two locations have turned up greater numbers of smooth -
and rough rather than common periwinkles. It was, therefore, decidgd, using con-
trolled conditions, to ascertain the validity of these observations. Is the
common periwinkle indeed the most prolific of the périwinkle species? Further,
the common periwinkle was hypothesized to be the most prolific species at all

.

levels of the intertidal zone at Castine, Maine.

3., The Methods Section,

_METHODS
The data were collected from 10 transects spaced 260 meters apart. The trans-
sects werc numbered successively from west to cast, extended from the mean high;
water linc to the mean low-water line (a distance ofA4 meters at Castine) and tran-

scct number one was located at Dices Head, /

75




Periwinkles were counted at four equally spaced im® ardas within ecach

transcct and the first tm? arca was located adjacent to the mean high-water mark.

In this manner, a total of 40 individual m’? arcas were sampled during the conduct

. of the study.

4. The Data or Findinpgs Scction.

¢ FINDINGS
The data arc brcscntcd in Table 1. In'the Table, the lectter "C' rcpresents
the common periyinklc, "S" - the smooth periwinkle, and the letter '"R" - the rough

periwinkle. The onc-half meter squarc are numbered from the shallowest to deepest.

-~

Number 1 is shallowest.

The common periwinkle exhibited the greatest.population density at all levels
within the intertidal zone. Smooth periwinkles were not found at the highest -
level within the zone but increased in numbers with increasing aepth below the
mean high-water mark. Member's of tge rough periwinkle species were not encounter- ~
ed in the lower portions of the zone. .Further, their numbers were found to in-

2

crease with decrcasing depth below the mean high-watexr mark.




TABLE 1

Numbers of Periwinkles by Species Counted in 10 Transccts

3
0

*1/2 METER?

SPECIES
STATION NO. *C S R C S R C S R C S R

1 20 0 12 25 2 4 25 4 0 30 8 0

2 19 0 7 20 1 6 24 3 0 21 9 0

-nm=E
(9]

15 6 16 22 3 4 20 6 0 19 10 0

4 11 0 10 21 2 7 22 8 0 28 11 0

T $ 12 0 17 18 0 2 19 7 0 15 7 0
° 6 10 o0 10 2 1 1 23 9 0 19 8 0
E 7 M4 0 3 22 2 6 24 5 0 24 12 0
% 8 1 o0 8 24 1 7 27 8 0 26 14 0 )

9 10 0 16 20 3 5 30 4 0 283 12 0

10 24 0 5 21 2 3 15 7 0 19 13 0

*C = Common, S = Smooth, R = Rough

-

5. The Discussion Section.

-— -DISCUSS10N
The original hypothesis was accepted. The common periwinkle was found to
be the most prolific periwinkle species at Castine, Maine. The number of common

periwinkles per unit arca seems fairly constant throughout the intertidal :zone.

See Figure 1,
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Figure 1. Mean Population Densities of Common, Rough, and i
Smooth Periwinkles At Four Depths Below The Mean High-Water Mark.

The findings suggest the second most abundant species in the higher interti-

dal zone to be the rough periwinkle and the smooth periwinkle in the lower por-

tion of the zone. They also sugpest the possible inability of rough periwinkles to
survive the lower intertidal zone and smooth periwinkles to survive in the higher

reaches of the zone.

6. The Conclusion Section,

CONCLUSIONS

- The findings of this study were coniistent with those of Smith and Jones (1896)
and Schult: and Schlitz (1977). The common periwinklc is the most abundant spiecies
in the middle and lower intertidal regions at Castine, Maine.

Four additional conclusions were drawn concerning periwinkle population den-
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Aﬁ:ics at Castine. They were: (1) the most abundant species in the high intertidal
\ " 2 :

zonc is the common periwinkle; (2) the population of common periwinkles is equal-

-

- 1y dispersed throughout the intertidal zone; (3) the second most abundant species
in the upper intertidal zonc is the rough periwinkle; (4) the second most abun-
dant periwinkle species in the lower intertidal zone is the smooth periwinkle.

Whether or not conclusions three or four are gencralizable to a broader geo-

graphic area awaits additional rescarch.

3

7. The Summary Section.

SUMMARY )
Population densitics of common, smooth and rough periwinkles werc determin-
ed in the intertidal zone at Castine, Muine. The common periwinkles were found
.equally distributed throughout the zonc. Rough periwinkles werc found to inhabit

.the upper portion while smooth periwinkles werc found to inhabit the lower por-

tions of the intertidal zone.

8, The References Section.

REFERENCES

s

Schultz, A.B. & Schlitz, B.C. Biology of the :-aine coast. New York: MacMillan,
1977. ) :

Smith, A.B., § Jones, C.D. Population densities of thrce periwinkle species in
the midlittoral zone at penobscot, mainc. The Blue Hill Biological Review,
1896, 25 (8), 38-40.

I1. Sample Problem Twéi .

A. The Situation. National Occan Survey chart 13309 shows soundings in the

Castine, Mainc harbor to vary from onc to another. These data, however, arc not
sufficicnt to allow maximum use of Castinc Harbor. .. order to affori mariners,

fishermen and others the opportunity to usc the harbor to its utmost a scale modcl

/

74,
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of the harbor bottom is required. A scarch of the literaturce in this regard re-
vealed the only work cver accomplished in Castine Harbor or thc;Bagaduce River
;stuury Wi1Ss rcpoficd on chart 13309. A preliminary stuéy therefore, was conduct-
ed. The primary objective was to ifivestigate problems which might be cncountered
in actually attempting to build a model of the Pa;aduéc Rivqf cstu%fy area adja-
cent to Castine's town dock. The objccti&c was aécomplishcé by making one bét-
tom profile lcading away from the town dock at 90° relative to the docg and then

correcting that profile to mean low water.

B. The Report. This report includes an Abstract rather than a Summary Sec-

»

>

tion.  As was pointed out above, the Abstract precceds the title. -

1. The Abstract. 2,

!

ABSTRACT i ' , /

A preliminary study was conducted to determine what problems might be en-
countered in making a model of the bottom in Castine, Maine harbor. Weather con-
ditions during the data gathering periods were found to render questionable the

quality of the data gathered for model making purposecs.

2. The Title Page:'

Problems Encountered In Making A Single
Bottom Profile Across The Castine, Maine
Harbor and Adjacent Bagaduce Estuary Area

By

Bildge 0. Water
- Maine Maritime Academy
Castine, ‘Maine 04421
June 1981

- -

3. The Introduction Section

INTRODUCT IOY .

/,. . ] .,




Making maximum use of harbors und estuarics requires extensive knowledge ”

A -

of their bottom profiles as well as othcr'ﬁnramcfers. While salinity, current and

-

temperaturce data arc available for Castine, Maine harbor and the adjacent Buagaduce
Estuary the only information con¢erning bottom contours in the arca arc the Nations . ™

'al Ocean Suryey sourdings found on National Occaa Survey Chart 13309. While

5

soundings are_sufficient for gencral navigation they do not allow use of the har-

bog to the maximum extent possiblcf Town administrators, thercfore, decided to .

: investigatc the fcasibility of developinmg a model of the occan bottom in thec area.

The investigators felt efforts to complete a rapid.feasibiliky study would be

¢

hampered in several Qays. It was hypothesized that; (1) data collection would be

hampered by tidal currents,twind speed .and direction and wave height; (2) reduc- .

tion of data to reflect mean low water (MLA) would be made di fficult because of

the amount of time required to transet the estuary while collectifg_bottom profilqé‘[
ity L) \_/ . .

“A
v
.
7\

" 4, The~Methods Section.

. ) : METHODS

-

. . Preliw‘ﬁarx\éfudy data were gathered in the following manmer. A bdttom pro-

. e - Fad __7'
ile was made ‘across tle estuary at 90° anglc to the face of the Castige town dock
‘ g e Castie

o e
using recording fathometer on the research vessel Panthalas. s

[

The vessel was operated at its slowest possible speed and helll on course by
following mancuvering signals provided from ashore. Accordingly, a surveyor's tran-
" set was sct upon the town dock ... lattitude 44° 23.7'N and longtitgde 68° 47.6 'W

and sighted at an angle 52° west relative to nun buoy 2 in the Bagaduce,River.. Jhe -

L
-

scarch vessel. When the cross hair of the transct was on thc‘&ranset staff the ves-
’ . .

scl was on its prouper track line. When deviation occured the boat coxswain was

(ﬁ¢ signaled to modity his course. )

~
~
~ L

Signaling was accomplished through the usec of flags. Directions were given

)

¢ 1

transct operator sighted on a transct staff fixed amidships at the stern of the re- ]
|

1

1

1

|

1

|
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to the flugmun hy the transet operator. If the vessel chiatcd to the left of’

its intended course the flag operator held u flag to the right of his body and

" horjzontal' to th¢ dock until the vessel resumed its proper course.” Once a proper .

body profile.

Tide data were collected from a tide staff whose‘zoro mark was set at mean

23

4
|
course was resumed the flag was held over the flagman's head in line with his 1
1
l
1
;

low water. The vessel's time of departurce from the dock was noted and tide height

reading takcn at that moment. Similar readings were taken at the momecat the vessel

~

reached the.opposite side of the estuary. The end positions of the track line were
obtained by the interscction of sighting lines taken from the vessel. The sight-

-ings were taken with a hand bearing compass. The points of intersection on nation-

al ocean survey chart 13309 were uscd to compute actual latitude and longitude of

S. The Data of Findings Section. ’

DATA
Fiftcen minutes werc required to transet the course of 1.2 nautical miles.
The tidc was cbbing during the opcration and found to drop 22 cm from its 2M

9 £
above MLW at the time of the vesscl's departure from the town dock.

1
the end points. ’ i ‘ 1
|
l
|
|
1
|
|
l
|
l

Figurc 1 shows thec bottom profile obiained form the fathometer printout. The
- - ?
profile has been corrected to MLW. This profile is similaT to that obtained on the
return voyage when it was attempted to outain a mirror image of the trip across

the estuary.

INSERT FIGURE 1 HERE

The investigation was copductcd beginning at 1015 eqstern’standafd time July

4, 1979. The sky was cloudlcess, the wind steady at 5 knots in an eaéterly direc-

tion and the surface of the water broken by a 15cm chop.running cast.

/

\

- 8 - :




6, The Discussion Scction,

DISCUSSION

Sevcral problems were encounterced while collecting the data. Although it
H

was anticipated that an casterly wind and surface chop might havé compensated for
the westerly flow ebb tidal current, the vesscl vas found tqlwarder to the west of
its intended track line. Correé%ion of westerly deviations caused the course to
momentarily deviate east of the track lihe‘during‘eJCh correction period. The re-

sult was a meandering which produced a somewhat sinusoidal rather than a straight

track line with east west deviations greater to the west than the east. b
Exact position location at-the end of the track line '-as confounded by the

ebbing tide. An attempt was made tu hold the vessel in position while sightings

3

- u

. were made but some westward drift was noted.

-

7. The Conclusions Section.

CONCLUSIONS

Weather conditions at the time data wer gatnered allow acceptance of .he

«
a

first'hypothesis. No evidence however was accumulated leading to the acceptance

-~

; of the second hypethesis. It was, therefore, rejected.

Prior to embarking upon data ~ollection for the actual medel building task an

3 s

additional preliminafy study should be conducted. A profile should be made during °

a slack wate. period. This would reduce interference from tidal current flow to a
S minimum. In this way the problems created by weather alone can best be evaluated.

It may be that for accuracy sake the contours may be taken only on windless days

bl
..

aad during slack water periods.

1

L . ' 8. The References Section, .
REFERENCES
! .. National Ocean Survey Chart No. 13309.
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I11. Sample Problem Three

A. The Situation. Situation three involves an actual project conducted by

- \

student rescarchers. ‘The report rcflécts tha. project. The objective of thc‘pro—\
ject of the project was to describe hydrographically an area of Fastcern Penobscot
Bay (area locatcdton National Occan Survey Chart }3309).

B. The Report. The rcport is an edited version of that prcpar;d by one stu;

dent rescarcher. It.includes a Summary Scction rather than an Abstract.

1. The Title Page.

Assignment of Estuarine Typc to Penobscot Bay

By ) o

Marine C. Engincer
Maine Maritime Academy
Castine, Maine 04421

June 1981

2. The Introduction Section.

INTRODUCTION

Tbe primary objective of the project was to evaluate the Pcnobscot Bay Estuary

and subsequently assign it an estuarian classification.

e

'\u——\ .
The initial phase of the project involved b.coming familiar with the oceano-
graphic methods utilized to gather data, the problems associated with obtaining

meaningful data and the actual gathering of raw data for the praject. The second

L3

phasc was designed to provide'rcsearchers the .opportunity to sclect and combine

or climinatc data to provide meaningful picturc from which conclusions could be

11 N v

drawn.

The data verifica that Penobscot Bay was an estuary. It however, was not

immediately apparent what type of estuarine classification hest described the pro

. 4

85 : e ,

b




ject arca.

. Y

Ross (1970) dcefined an estuary. as a. semienclosed coastal body of water hav-

fng a free connection with the open Ssca and within which sea water is diluted .
. . et
by fresh water derived from land drainage. It soon became apparent that there

were considerable differences between estuaries and that several methods of classi-
, .

. fication existed. .

k]
~

It was hypothcsized that the Pcnobscot BayTestuary was partially mixed.

3. The Mcthods Section.

[

METHODS ' -

Temperature, salinity, depth and current data werc collected at stations

’ ’ ©

locatedrbctween Blotkhouse Point and Turtle Head. The data were collected over
- a periodaof several days By student research teams.v “
Temperatyrc data was obtained from Nansen boitles and a bathythermograph.
Temperaturc data ohtained from rcsersing thermémeter was not utilized in prepar-
: i

' ing tempecraturc profiles because of fa_lurc by.}eseérchers to apply a necessary
surface temperature correction to tcmperatufes obtained. $élinity was determined
using a cohductivity type-salinometer. Water depth was determined using a record-
ing fathomometer. Current spceds were obtained with a remote réa%&ng current
meter and through tPe use of current drogues. CUrrgnt drogue data was not used be-

cause its quality was questionable. .
A \

4. The Data or Findings Scction

FINDINGS

Salinity and temperaturc versus data were evaluated to determine what, if any

4 ’

. felationship existed between the two paramcters and depth. The actdal geographic
locations of ecach salinity-dcpih station are included in Table 1. Each of these

stations is located on National Ocean Survcey Chart 13309.

/
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TABLE 1

A
.

Geographic Locations of ‘Temperature-Salinity Stations

)

440 23 30"

STATION -
NUMBER LATITUDE > LONG Y TUDE

1 440 23+ 38" N 680 52' 29" W

2 ‘ . 440 23" 35" N 68° 49' 21" W

-3 440 23' 28" N 68° S0' 36" W

4 440 23" 34" N 680 51' 53" W

. 5 44° 23' 35" N 680 50" 18" W

8 44° 23 35" N 680 49' 28" W

9 440 23' 23" N 68° 50* 55" W

10 44° 23 32" N 68° 49' 11" W

11 N 68° 50' 03" W

to 11.8°C at 16.14 meters.

to a maximum of 31.5 ©/00 at 18.0 meters (see Figure 2).

&

Py

Temperaturc verses depth data were combined to produce an isotherm (see Fig-

ure 1). Tempcrature was found to decrease with decpth between 13°C at 4.71 meters

Salinity increased with depth from a low of 27.5 ©/00 at a depth of 0.5 meters
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The rcelationship between surface salinity and cbb and flood tides was cval-

uated to determine whether there was a significant salinity difference under the

-
=

two ccnditions. The greatest salinity difference (28.2 ©/00-22.6 /00y between

tides was found onc nautical mile from Blockhouse Point (see Figure 3).

v

-
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A bottom contour map was constructed usiné bottom profiles from the reccord-

ing fathometer (sce Figure 4). The map was compared with National Ocean Survey

Chart 13309 and found to contain more data than the NOS Chart (seé Figure 4).
Current directions and spceds were cvaluated at 10, 30. and 60 feet,
Current speeds varied from 0.1K to 0.85K with the greatest current speed at

10 feet. Current dire.tion varied at all depths in each water column sampled

(see Table 2).
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