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Citations from articles of original research in geomor-

phology, published over three ten year periods (1940-1949. 

1950-1959 and 1960-1969) were analysed to determine title 

dispersion, subject scatter and national origins of sited jour-

rials. The results show that the number of

Increased about two and one-half times, from 44 to 113 titles, 

over the past thirty years. Conforming to Bradford's law, the 

productivity (citation yield) of cited journals, apart from a 

single high producing journal, decreases in a manner such 

that the aggregate of references is proportional to the loga- 

rithm of the number of cited journals, arranged in order of 

decreasing productivity. At present, some 21 journals yield 

70 per cent of the references.

More than 50 per cent of the cited journals are 

in class GE, geology. But only 6 per cent of the journals come 

from class GB, physical geography, the parent field of geomor­

phology. American and foreign journals are equally represent­

ed, in terms of titles cited. Still, American journals yield 

75 per cent of all the references.

Instructive to librarians, the results demonstrate that 

a limited number of journals can be ’’scientifically" selected 

to form a special collection in geomorphology. Finally, retriev­

al of the bulk of citations is possible with two or three in­

dexing and abstracting serials. Complete access to the liters 

ature, however, requires the use of a wide range of bibliograph­

ic tools in the physical and social sciences.
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I. INTRODUCTION .

Statement of Problem

Modem geomorphology is a relatively new area of study 

in American universities and, as such, does not have a well 

defined literature of its own. For the librarian and the 

researcher alike, this situation creates a serious problee 

of bibliographic control. This paper will address itself to 

one aspect of the problem—the identification of journals 

which are pertinent to the needs of researchers. Specific 

questions to be answered are as follows:

1. What is the title dispersion of journals used in 

geomorphic research?

2. Can a core or "basic” group of journals be iden­

tified?

3 To what degree does subject scatter make the 

researcher dependent upon journals published in 

related disciplines? 

4. To what extent are non-American journals used?

Purpose

The purpose of this research is twofold: to provide 

preliminary guidelines for the evaluation and selection of 

journals which would enhance a subject collection in



2

geomorphology: and to create an awareness, on the part of 

geomorphologists, as to avenues of search—namely, indexing 

and abstracting serials—in the compilation of a working bib­

liography.

Hypotheses

In describing the journals used in research in geo- 

morphology, four general assumptions pertain:

1. The title dispersion of journals is high and, at 

present, increasing.

2. A core or "basic" group of journals can be iden­

tified. irrespective of temporal dimensions.

3. Most of the journals are external to the subject 

of inquiry, that is, published in related subject 

fields.

4. Non-American journals, increasingly, represent an 

Important source of references.

Review of Literature

A comprehensive review of the literature on the char­

acteristics of subject literatures has been published by 

Stevens (1953) Accordingly, emphasis is given here to only 

those studies wh^ch closely relate to the problem under con-sideration

.

one of the first studies on the dispersion of scientif­

ic literature among journals was completed by Gross and 

Gross (1927). Citation analysis, of a single volume of the 

Journal of the American Chemical Society, was employed to



produce a basic list of journals which would satisfy the 

needs of students and faculty in a college library . .

Gross and Woodford (1931) did a similar study, but 

dealing with the serial literature of geology Using six 

American geology journals as a data base for citation anal­

ysis. their research yielded a liat of the most productive 

journals.

Singularly the most important study, in regard to re­

search methodology, was published by S. C, Bradford (1934). 

In an investigation of the literature in applied geophysics 

and lubrication, he corroborated the general principle of 

decreasing productivity of journals. Further, he noted, “if 

scientific journals are arranged in order of decreasing pro­

ductivity of articles on a given subject, they may be divid­

ed into a nucleus of periodicals more particularly devoted 

to the subject and several groups or zones containing the 

same number of articles as the nucleus, when the number of 

periodicals in the nucleus and succeeding zones will be 

It ran ....•' Restated, this means, "the aggregate of ref-

erences in a given subject, apart from those produced by the 

first group of larrge producers, is proportional to the log­

arithm of the number of sources concerned, when these are 

arranged in order of productivity." This relationship has 

since become known as Bradford's law. To ensure retrieval of 

the journals in the outer zones, the literature must be ab­

stracted by source, not subject, Bradford reported. 

In a more ambitious study. Fussier (1949) investigated 

the characteristics of research literature used by chemists
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and physicists. This research was successful in describing 

the subject scatter, the age. the for® and the title dis­

persion of the literature.

More recently, Goffman and Warren (1969) have studied 

the distribution of mast cell and schistosmiosis literatures 

among their respective journals. Their research demonstrat-

ed the applicability of Bradlord’s law to individual bibliog­

raphies as well as entire literatures. In an attempt to ex­

plain the Bradford phenomenon, the authors’ postulated that 

the paper per author ratio may be an important factor in 

determining the scatter of a literature among journals. In­

deed, for their study, the article per author ratio closely 

corresponded to the Bradford multiplier. Out of their find­

ings, two mathematical expressions were advanced, to predict 

the dispersion of any medical literature.

Garfield (1972) has been one of the more ardent advo­

cates of citation analysis as a tool in journal evaluation. 

After a systematic study of the journal citation patterns in 

the entire field of science and technology, he concluded 

that only a small group of journals were cited in most re­

search. In support of this observation, some 152 journals 

provided about half of all citations processed for Science 

citation Index in 1969. Garf ield further noted - "a combina­

tion of the literature of individual disciplines and special­

ties produce a multidisciplinary core for all of science 

comprising no more than 1000 journals.” In an attempt to 

refine the technique of citation analysis, Garfield intro­

duced the impact factor, a parameter obtained by dividing



the number of times a journal has been cited by the number 

of articles It has published, as an additional criterion to 

assess the importance of a journal. With this method, a 

somewhat different ranking of the most productive journals 

was noted.

Methodology

Citation analysis, as proposed by earlier investigat­

ors. was adopted as an efficacious method to research the 

problem outlined above. Then, articles of original research, 

relating to the landforms of North America or Its adjacent 

oceans, were selected from tie Annuls of the Association of 

American Geographers and the Geographical Review as a source 

of primary data.

The data were gathered 'for three time intervals, 1940- 

1949, 1950-1959 and 1960-1969, using the reference counting 

technique first used by Gross and Gross (1927) and later by 

others. For each period, a list of cited journals was com­

piled. and, at the same time, the number of times or fre- 

qutney with which each journal was cited was tabulated. Re- 

peatea or duplicate references to a given citation in a 

single article were omitted, to eliminate t... possibility of 

overeompansating the importance of any journal.

The'term "journal" was arbitrarily defined to encompass 

any periodical issued by an institution or leamW society 

which contained the results of scholarly research. including 

such items as journals, bulletins, proceedings, transactions 

and memoirs. Government publications were, however, excluded.
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Core compiled, the data wers quantitatively analysed, 

using Bradford’s law as a basic research design tr show 

title dis perkier, and to idev.t' fy core journals > see review 

cd the literature or, page ) for Bradford’s -aw).

To determine trie sutj^'t datura ci" the various jour­

nals, the Library of Congress classification er-he me waa em­

ployed, A combination of rhe University of Klssourt serials 

catalog and the National.Union Catalog were consulted in 

this regard. Ir. cases whore the first two tools '"’-ailed in 

give resuite, a subject class was assigned by the autner, 

after cheeking the Library rf Congress classification &vh&4- 

ule«. Tne Union List .of. Serials v#ao used to verify the 

tft.Av of journals and tc find the national origins of for­

eign journals.

MjU^lfiLS

Guomorphological studies: arc scattered a&o'.ig several 

journals: therefore, In the compilation of data for this 

study, a u’uvt-rso of references "could rc-t be examined. As 

■■note ::ih<:77, toff citations from two journals, which publish 

a " ai rrt o • rati r'• r.urr-*' m' peomorphic articles, have beer* 

ncuy/.ki . Uh- -a a ^arF.cr sample De used, the statistical 

rec j I ..;;■ ■_■ i *> ■■: rtscaren right differ somewnat in detail..



II. RESULTS

T;U? Pisperyiw

The dispersion of references among cited journals for 

three decades (1940-1949, 1950-1959 and 1960-1969) is shown 

in Figtire 1. The cumulative number of journals la Plotted, 

on a logarithmic scale, against the cumulative number of 

citations produced by these same journals. Overall, the 

resultant curves show title dispersion to be increasing for 

the period of survey1 the number of titles needed to get com­

plete coverage has increased from 44 in the period 1940-1949 

to 113 in the period 1960-1969. an increment of about two 

and one-half times. Most pronounced, of course, has been 

the increase in scatter during the 1960*s.

An anomalous departure from this trend is evident in 
er 

the lower portion of the curve for the 1950‘s, for the top 

20 journals show a higher output cf citations than the same 

number of journals in the preceeding decade. This can be 

reconciled with the observed trend, when the exceedingly 

high output of the top producing journal is taken into ac­

count.

When viewed in chronological sequence, 3» 4 and 7 

journals yield a majority of the citations and 11, 10 and 

21 journals yield over n0 percent of the citations. Thus, 

for all three of the decades surveyed, a small number of

7 ' *
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journals produce a high proportion of the citations required 

by researchers.

As a corollary of higher title dispersion, the pro­

ductivity (citation output) of most of the journals has di­

minished, wher measured as a proportion of the total number 

of references produced by all journals. This is true even 

though the actual output of citations has been constant or. 

indeed, increasing. The Geographical Review illustrates 

this point quite well. Its output has increased from 12 

citations in the 1950*5 to 19 citations in the 1^0’b, but 

relative output, calculated in proportional terms, has de­

creased from 8.1 percent to ^.8 percent.

Fig. 1 Distribution of citations among journals. The pro­
nounced shift of the curve to the right since the 19^0*a ia 
clear evidence of an increase in title dispersion.
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By eoplying Bradford’s law to the data, the journals 

can be divided into tones in such a manner that tone 1, call­

ed the nucleus or core, and each succeeding tone produces 

roughly the same number of articles. Thur arranged, the 

journals fall into six sones for the periods 196-0-39^9 and 

1960-1969 and five zones for the period 1950-1959 (Tables 

1, 2 and 3).

In all three decades, a single journal, because of its 

high production, constitutes the core or zone 1. The num­

ber of journals in succeeding zones, which produce about the 

same number of references, increases at a geometric rate in

DISPERSION OF ARTICLES AMONG JOURNALS 
CITED FROM 196-0-19^9

TABLE 1

Zone- Articles Journals bro
1 25 1 *r

2 20 1.0
26 2.n

4 ■ v 29 4 2.0
26 9 2.5

6 25 ^5 2.8

DISPERSION OF ARTICLES AMONG JOURNALS 
CITED FROM 1950-1959

TABLE 2

Zone Articles Journals bm
39 1 •*
32 1 1.0

3 39 3 3*0
4 38 9 3.0
5 93 35 2.9
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DISPERSION OF ARTICLES AMONG JOURNALS 
CITED FROM 1960-196’9

Zone Articles Joum*le bm
1 '^5 i
2 72 2 2.0
3 65 6 2.0
9 66 12 3-3t 65 3^ 2.8
6 58 58 1.7

accordance with Bradford’s law, as stated earlier. The Im 

(Bradford multiplier) represents the rate of increase fro® 

zone to tone, which, for cited journals, fluctuates between 

l.o and 3«o. The most productive journals in each decade are 

given in Table 9.

The Bulletin of the Geological Society of America 

occupys z^ne 1 for two of the thr* decades surveyed and can 

be considered at. the core or nuclear journal. Many of the 

journals in zones 2, 3 and 9 repeat themselves over time as 

tc convey their ’’permanence*’ in ths citation network of geo- 

mcrphology. The journals in zones 5 and. 6 (not listed here) 

are, for the most part, low producers, giving two or fewer 

citations. Moreover, these pet^pheral journals generally 

produce in a single period and, therefore, are of marginal 

value for a specie! collection in geomorphology. A complete 

list of cited journals, along with their country of publica­

tion and subjecft class can be found in the appendix.

SubjecjLj^^

Subject dispersion is herein defined as the degree of
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TAELE 4

MOST PRODUCTIVE JOURNALS AS 
SOURCES OF CITATIONS

Notes

*-•*- •w"-**-****.»tw**w«-www***w*e«*R*w*w-ww*ww^wN*ei»w*w*Be^ 
1950^1959 1960-1969 *

GeolSoc Am Bull Geel Soc Am Bull
Zone 19^0-1959 

1 J Geol
Geol See Am 3ull

k«»** ••»♦♦♦♦*••*•<*
J Geol

•♦•♦*•♦•♦**♦♦**•**♦ 
J Geol
Am J Sci

Geogr J Am J Sci Geogr Rev
Geogr Rev Geogr Rev Geogr v

J Geomorphol Assoc Aa Geogr
Arm

Zeit Glete^herd Sci Geogr Annu
Am J Sci Geogr J Am Asaoc Pet
Assoc Ain Geogr Atoll Res Bull Geol Bull

Ann Asaoc Am Geogr Ar Geophys Union
Ann Trans

Sci Mon J Sediment Pet
Brkd Univ Calif Publ
Zeit Geomorphol Geogr .
Geol Inst Bull Rat Geogr Mag
Am Asaoc Pet Zeit Geomorphol

Geol Bull J Geomorphol 
J Glaciol 
Erkd

$
Geol Mag 
R Soo Can Trans

For each decade, each acme yields about the same num­
ber of references, and the four zones combined produce 70 
percent of the total references.

scatter of journals among related subject fields. It reflects 

the relationship of geomorphic literature to other fields of 

inquiry ana, at the same time, indicates potential avenues 

for retrieval of the journals.

As shown it. Figure 2, the journals cited in geomorphic 

research have come from 22 subject fieldai nevertheless, a 

preponderance of the journals come from only 3 subject fields, 

namely, geology, general geography and general science. Per­

haps of greater importance, in terms of citation retrieval.

4
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Physicel Geography OB

GCOceanography

Science (General) Q

Geology

Natural History

Botany

Agriculture

Astronomy
Physics

Geography (General)

Percentage of Journal®
50 6010 20 30

Fig. 2 Distribution of journals among library of Congress 
subject classes. A majority of the journals are classified 
in geology, although geography (general) and science (general) 
are well represented. Noteworthy Is the dearth of journals 
in class GB, physical geography, the parent subject field of 
geomorphology.

10 20 30

GC

Others (E, P 
KF, U, QL 
T. TA, TN)

GN,

|g| 1950-1959

1960-1969

is the heavy eee. concentration of the journal# in the area of 

geology. About 50 percent of the titles are found in thia 

subject field.
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Only some 6 percent of the cited journals are clas­

sified in physical geography, the parent field of geomor­

phology, This figure has. however, remained relatively con­

stant over the past thirty years. The most frequently cited 

journals in this subject field are the ilOMlMLS^L^S*^ 

2£X. El^^c. S^jKSllfi^^ and 2sllS£ly^l-^i£ 

££Sffl2I2i^A2£i£- An American publication, the jlfiUQialJBl 

Geomorphology has ceased pub,ication since 1942.

a new interest in extending geomorphic research to the 

ocean floors is evide t from the figures for thei960*s, 

showing 4 percent of the cited journals classified in ocean­

ography, class GC. That oceanography is rapidly becoming a 

research frontier is widely acknowledged in the literature 

of the earth sciences (Ordway, 1972).

Figure 2 also shows that subject dispersion has in­

creased over the past three decades. For the period 1940- 

1949, eight subject fields give complete coverage, but for 

the period 1960-1969, the journals come from twenly subject 

fields. When closely scrutinised, however, the data show 

that the number of journals in the peripheral subject fields 

has remained small in comparison to the number of journals 

in the older more productive subject fields.

Further, the data indicate that journals in the periph­

eral subject areas are not cited with any consistency. For 

example, in two of the decades studied, no journals are 

found in physics.
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The world distribution of cited journal® by country of 

publication is given in Table 5. A cursory glance at the 

Table shows non-American journals to be an ieportant source 

of information in geoaorphic research. In each decade, 

there is an approximate balance between the number of titles 

published in America and Europe, with each continent pub­

lishing about one-half of the journals.

TABLE 5

WORLD DISTRIBUTION OF CITED JOURNALS BY COUNTRY 
OF PUBLICATION FOR THE YEARS 19^0-19^9, 

1950-1959. 1960-1969

Country
19^0-19^9 1950-1959 1960-19^9

1 # it ...■|‘T



S£Elll^S§XlSa
United States
Canada

Suites
Germany
Great Britain
France
Sweden

20
e *■

8
6
2 .
3

45

18
14

5
7

31
■ ■ -" * •

11
5
1
1

63
• •

22
10

2
2

8
12

8
5

48
4

7
10

iiorwas
Hungary 1

2

2
* • • •

.■/\*»' * •
Poland 1 2 ♦ t . . • ♦ • * . »■*
Soviet Union 1 2 ":>•■♦•' - "*. ♦ * * « •
Chechoslovakia A • • ♦ "* * 1
Ireland w* • * 1
Iceland ♦. ♦ ■ ♦ * 1 1
Netherlands • ♦ • * * • 1 1
Switzerland ». »:- • • • * 1
Denmark It w • • • 1 1

Auajualasis
Australia ■:•/»' *?*•": • .♦ < * 4 4
New Zealand ■^:# ' e -* < ♦ • ♦ 4 4

office
Japan <* ■ . * *■ t • .<;* 1 ■1
India ♦ * • w. » 1 1 1
Union of South 

Africa ** • * * • 1 1
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When averaged for all threw decade*, the distrlbutlw 

of European journals shows Germany with 16 percent, Greet 

Britain with 11 percent. Prance wi ch 9 percent and Sweden 

with 3 percent. Numbering from 2 percent for the period 1950- 

1959 to 10 percent for the period 1960-1969. the other Euro­

pean journals are dispersed among several smaller countries. 

Titles from the Iron Curtain countries are poorly repreient- 

ed.

The data for the period 1960-1969 illustrates that the 

list of cited journals is expanding to include publications 

from around the world. Most notable in this regard is the 

recent citing of journals from Australia, New Zeeland end 

Canada.

A comparison of the relative number of citations pro­

duced by the journals of the various countries is not shown 

in Tabue 5. When calculated ae a percentage of the 731 rev­

erences examined in this study, these figures aret United 

States. 73.1 percent 1 Great Britain, 9.9 percent1 Germany 

(East arid West), 7.1 percent! France, 1.3 percent 1 and others, 

7.8 percent. Thus, xr.ile the number of American and foreign 

titles is about equal, the American journals, in terms of 

citation yield, outproduce the foreign journals at a ratio 

of approximately 3 to 1.



III. SUMMARY AND CONCLUSIONS

Citations from selected geomorphic articles, publish­

ed in two American geography journals, have been analysed in 

an effort to identify journals used in geomorphic research. 

In confirmation of the hypotheses set forth in the intro­

duction to this paper, the results show that; (1) the num­

ber of journals cited in geomorphic research has increased 

more tnan twofold over the past thirty years, yet a small 

group of journals continue to produce the bulk of needed 

citations; (2) the literature is centered around a core jour­

nal— the Austin..q£ tb? QesMtal .SMi^ty if Aaerisa— 

which consistently produces a high proportion of the total 

references; (3) the most productive journals are found in 

geology, general geography and general science, rather than 

in geomorphology or its parent subject field, physical geo­

graphy; and (M non-American journals, primarilv those bear­

ing European imprints account for about one-half of the 

journals cited.

For librarians and researchers, these results have some 

clear i plications. First, an effective, specialised collec­

tion of geomorphic literature can be maintained with a limit­

ed number of journals. At present, only 21 journals (listed 

in Table M yield z0 percent of the needed citations.

Complete coverage of all potentially useful journals,

16 -



however, is rot feasible, inasmuch as more than 92 journals, 

covering many subject fields and originating in several 

countries, are needed to obtain the final JO percent of the 

citations. Moreover, these peripheral journals are not clt-* 

ed with any regularity, and. thus, are of marginal value in 

most geomorphic research.

Por retrieval of geomorphic literature, bibliographic 

tools from several subject areas are required. The most 

useful tools are the SlJai2gx&Bil£~aiNL^I^  ̂ and

the Sffilftl. Selves end HwmAtiS.fi..Inte The former is an

index to all but 5 of the 21 journals indicated above. And 

the latter indexes the key journals in geography.

Other useful tools include QeomorDhological Abstracts 
(title varies) and S<Jt£n&g_Cljt£L112^ The Abstracts is 

an English publication which has attemptea to bring together 

the world*s geomorphic literature since I960. SCI, publish­

ed since 1961, is an important source for locating reference; 

in the general sciences.

This research has made no attempt to assess the qual­

itative aspect, of the articles cited in the various journals. 

Further research is needed to determine if any of the periph­

eral journals (those cited infrequently) contain, or consis­

tently publish, seminal articles important in the generation 

of advanced studies. Should this be the ea^e, certain 

peripheral journals may be quite valuable in a special, geo­

morphic collection. *
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APPENDIX

List of journals with research papers on 
geomorphology. Country of publication, LC CLASS, 
and subject.
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JOURNAL COUNTRY IC CLASS SUBJECT

American Antiquity U.S, c History-American

American Association of Petroleum 
Geologists, Bulletin

. U.S. QE Geology

American Geographical Society, 
Bulletin

U.S. G Geography (General)

American Geologist U.S, QE Geology

American Geophysical Union, 
Transactions

U.S. QE Geology

American journal of Science U.S. 2 Science (General)

American Meteorological Society, 
Bulletin

U.S. QC Physics

American Museum of Natural History, 
Bulletin

U.S. QH Natural History

American Scientist U.S. LJ Student Fraternitie y a nd The1r 
Publications

American Society of Civil Engineers, 
Transactions

U.S. TA Civil Engineering (General)

Annalee de Geographic Fr. G Geography (General)

Appalachia U.S. G Geography (General)

Arbok Nor. G Geography (General)

Aritons Academy of Science, Journal U.S., Q Science (General)
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JOURNAL COUNTRY LC CLASS. SUBJECT

Arizona Historical Review U.S. V. Hi story-American

Arizona University, Geochronology- 
Dendrcchronology

u. s, GE Geology

Association of American Geographers, 
Annals

U.S, Geography (General)

Atoll Research Bulletin U.S. •nV '*r- Geology

Australian Journal of Science Austl, Science (General)

Boston Journal of Natural History U.S, , .QH Natural History

Boston Journal of Natural Histcry, 
Proceedings. .

U.S. QH Natural History

British Astronomical Society, Journal. Or. Br, QB Astronomy

Bulletin of Applied Botany, of 
Genetics, and Plant-Breeding

U.S.3.R. QK Botany

Cahiers Oceanographiques Fr. GC Oceanography

California Academy of Science, 
Proceedings

U.S. * Science (General)

California Geographer U.S. G Geogra phy (Ge neral)

California University, Publications 
In Geography

U.S, G Geography (General)

California University, Publications 
in Geological Sciences

U.S. QE Geology



ClUNTRY IC CLASS

Canadian Geographer V- G Geography (General)

Centro d*etudes et de Documentation 
Faleontolnglnue

Er. Ge Geology

Cracorie Academy of Science, Bullet!:r Fol. Science (General)

Graydon Natural Hi'story and Science 
Society, proceedings

Fol. Science (General)

Earthquake Cotes 1- 5 MA Sec-logy

^coiv^y U. 3. M* Botarr

Economic :'eo=ra,hy u. s . HC Scorof.ic Ulbtory and Conditions

Economic Geology U.S. TN lining Engineering

Engineering News Record. U.S.' TA Engineering-General

Erdkunde .Ger. CB Physical Geography

?oldtani Kbzlony Hung. • 83 Geology

Geografiska Annaier Swed, S3 Physical Geography

Geographical Journal Gr 9r V" Geography (General).

Geographical Review U.S. G Geography (Genera1)

Geographical Society of Chicago, 
bulletin

H s Geography (General)

Geographic Hr. 5: Geography (General)



S3

MiM country M^AgS SUBJECT

Geographische Rundschau Ger. 5 Geography (General)

Gecgraphigehe Schriften tier. Ge ogr aphy (Ge ne ra1)

Geological Kagasine Gr. =r» . QS . . Geology

Geological-Society of America, 
bulletin

U.S. as Geology

Geological Society of America, 
■ Memoirs

U.S. QE Geology

Geological. Society of Glasgow, . 
Transactions

tif. Br., . . QE Geology

Geological Society of Tendon, 
Quarterly .Journal

Gr. Br, SB Geology

Geologlsche Rundschau Ger, QE Geology

Geologische Rundschrlft Ger, QE. Geology

Geologlsche und Palaeontdogische 
Ahhandlungen

Ger. OS Geology

Geologist? Porenlngen 1 Stockholm 
Fordhandlinear

Swet. QE Geology

Geologists* Association, Proceedings ^T Bl* < 08 Geology

Georgia Academy of Science, Bulletin U.S. Q Science (General)

Glaciologlcal Notes U.S. as Geology



JOURNAL ' COUNTRY

Greenland Ge ologi ska Unde soegeIse, 
Bulletin '

Den, QE

Harvard Museum of Comparative
Zoology, Bulletin

U.S. QL

Himalayan Journal - India

IndiaW Academy of Science, 
Proceedings .

u s

institute of British Geographers 
'■ Transactions and Prooceedings

Gr..Br. . 5 " ■

Institute' of Navigation Journal Gr. Br. QB

International Association of Solen- 
tifie Hydrology, Bulletin

Bel. GB

Journal of Forestry U.S, SD

Journal of Geography u,s. 5
Journal nf Geology U.S.

Journal of Geomorphology U.S. GB

Journal of Geophysical Research U.S. v .QE

Journal of Glaciology Gr, Br. SB

Journal of Marine Research U.S. . GC . ;

Journal of Sedimentary Petrology U.S. - QE ■

SUBJECT

Geology

Zoology

Geography (General)

Science (General)

Geography (General)

Astronomy

Phy sieal Geography

Forestry ■■ '

Geography■(General)

Geology

Physical Geography

Geology- .

Geology. ■ .

Oceanography
Geology



;™^^ ' ' -5 -v-VV^^

jguruai COUNTRY, lc^class SUBJECT

Journal of Sol]1 Science Gr. 8r. S- Agriculture

Journal of the Franklin Institute U.S. Q Science (General)

Kansas Academy of Science, Bulletin U.S, . 3 Science (General)

Kansas Universl ty Science Bulletin U.S, 3 Science (General)

leidsche Geolog-Ischc pedelingen Ger- QE Geology

Marlite Geology U.S, GC Oceanography

Mittellinden der Pol Meh la Ger. Q Science

Nagra Glaclalmerfoiogiska Swed. QB Geology

National ueographic Magazine U.S, M Geography (General)

National Speleo 
Bulletin

logical Soc i ety, U.S. GJ . Physical Geography

Natural Resourceg Journal U.S. KF Federal Law

Nature Magazine U.S. QH Natural. History

Neues Jahrbuch fur Klneralogie, 
Geologic und Palaontologle

Ger. QE Geology

New Mexico Historical Review U.S. F ' Ki story-Arne ri car.

New Mexico Univ 
In Anthropo

eraity. Publications 
logy

U.S# GN Anthropology

New Zealand Institute. Transaction* 3.Z./v? ' ■ QB V Geology
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.JOURNAL COUNTRY LG CLASS SUBJECT

New Zealand Journal of Geology 
and Geophysics

N.Z. 3E Geology

New Zealand Journal of Science 
and Technology

N.2. 3 Agriculture

Norg»» C*0?ogiske UndersokeIse Nor. $ Geology

Norsk Geogroflek Tldsskrift Nor. G Geography (General)

Norsk Geologigk Tidsskrift Nor. 92: Geology

Northwest Science U.S. Q - Science (General)

Oklahoma Academy of Science, 
Proceedings

U.S. 9 Science (General)

Pacific Science U.S. 5 Science (General)

Pan-AmericanGeologist U.S. 9E Geology

Peabody Museum of American Archae­
ology and Ethnology, Bulletin

U.S. ■ gn Prehistoric Arches!

Petteimfyins Gec^aphlsche Mitte Ger. G Geography (General)

Philosophical Magazine Gr. Br. C Science (General)

Professional Geographer U.S. G

G

Geography (General)

Geoeraohv (General)rrxaagjaa ueograucKry

Records of Oceanographic Work 
in Japan

,*v*»

Jap* GC Oceanography

' i’1



JOURNAL COUNTRY LC CLASS SUBJECT

Revue de Geographic Physique et 
de Geologic ^Dynamique -

Fr. GB Physical Geography

Revue de Geomorphologic Dynamique Fr, GB Physlea1 Geography

Revue Geographic Alpine Fr, Geograpby (General

Rocks and Minerals U.S. QE. Geology

Rpyal Astronomical Society of 
London,KOnthly Notices

Gr. Br, QB Astrono:my

Royal Trish Academy, Proceedings Gr. Br. Q Science (General)

Royal Society of Canada, Transactions Can. 9 Science {General}

Royal Society of London, Proceedings Gr. Br. 9 Science (General)

Royal Society of London, Quarterly 
Journal

Gr. 3r. QE Geology

Royal Society of New South Wales, 
Journal and Proceedings

Austl. Q Science (General)

Royal Society of New Zealand, 
Transactions and Proceedings

N.Z. Q Science (General)

Royal Society of South Australia, 
Transactions and Proceedings

Austl, a Science (General)

Sail Diego Natural History Society, 
Transactions

U.S, Q Science (General)

Science U.S, Q Science (General)

Scientific African U.S, T Technolc•gy -General
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Sahariennea

. JOURNAL COUNTRY lC w ^ ^^ * SUBJECT

Scientific Monthly U.S. GF Animal Culture

Scope AUstl. Q Science {General)

Scottish Geographical Magazine Gr. Br, G Geography (General)

Scottish Journal of Geology Gr, 5r. SE Geology

Sekce Biologjekekavaka Czech. UH Natural History

Sociote Geologique de France, 
■ ■ Bulletin . ■

- 7r» 93 Geology

Soil Conservation • .U.S. S Agriculture

Soil Science U.S, s Agriculture

Soli Science Society of America, 
Proceedings

U.S. 5 Agriculture

South African Geographical Journal U.S. Afr. G Geography (General)

Southurn California Academy of 
Solenee e, Builetin

U.S.
* 9 Science (General)

Svergiee Geolpglska UM Swed. QB Geology

Systematic Zoology U.S. 1 Ql Zoology

71jdechrift Van Het Konlnkli jk Mede: 
landeeh Aerdl jkskundig Genootchi

f* Ne th. 
ap

G Geography (General)

Torrey Botanical Club Bulletin U.S. as Botany

Travaux de 1* Inatitut de Recherche B Fr. Q Science (General)
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JOU^Ai COUNTRY IC CLASS SUBJECT

Uppsala Univereitat, .rineraloglsk
Geologist IrstltutionOn, Bullet

Swed. 
in

-j5 Geology

Vestlandet Geographical Studlas Nor. Geography (General)

V is Indate lag Isendfn ;̂ Ice. 3 Sc fence (Genere1)

Washington Academy of Sciences, 
Bulletin

U.S. - Q Science (General)

Weather Gr. Br. ' QC V Physics

Weatherwise U.S. QC Physics

Ymer Swed. Gh* Anthropology

Yorkshire Geological Society, 
Proceedings

Gr. Br. QE Geology

Zeitschrift der Deutschen Geologic 
Gesellschaft

Ger. QE Geology

Zeitschrlft tier Gesellschaft fur 
Erdkunde

Ger. ■ G Geography (General)

Zeitschrlft fur Gecnorphologie Ger. GB Physical Geography

Zeitschrlft fur Gletseherkunde Ger. QB Geology

Zeiteohrift fur Physikallsohe Chemie Ger. QD Cheaiatry
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