
366 NOTES AND COMMENT 

setting up the inertial gyre east of Merriam 
Point. 

H. v. KIBBY 
J. R. DONALDSON 
C. E. BOND 

Department of Fisheries and Wildlife, 
Oregon State University, 
Corvallis 97331. 

REFERENCES 
BYRNE, J.V. 1965. Morphometry of Crater Lake, 

Oregon. Limnol. Oceanog., 10: 462-465. 
HASLER, A. D. 1938. Fish, biology, and lim- 

nology of Crater Lake. J. Wildlife Manage- 
ment, 2: 94-103. 

HUTCHINSON, G. E. 1957. A treatise on limnol- 
ogy, v. 1. Wiley, New York. 1015 p, 

KARTCHNER, W., AND J. E. DOERR. 1939. Wind 
currents on Crater Lake as revealed by the 
old man of the lake. Crater Lake Nature 
Notes, 11: 31-35. 

KEMMERER, G., J. F. BOVARD, AND W. R. BOOR- 
MAN. 1924. Northwestern lakes of the 
United States: biological and chemical studies 
with reference to possibilities in production 
of fish. U.S. Bureau Fisheries, Bull., 39: 
51-140. 

RUHLE, G. C. 1949. An historical passage. 
Crater Lake Nature Notes, 15: 14-15. 

WAESCHE, H. H. 1934. The lake (physical char- 
acteristics ) . U.S. Natl. Park Serv. Files, 
Crater Lake, Oregon. 7 p. 

JOURNAL COVERAGE IN THE FIELD OF LIMNOLOGY' 

Because of greatly increasing interest in 
water resources, numerous and varied in- 
stitutes are being set up to deal with fresh- 
water problems, including those of basic as 
well as applied limnology. Through the ad- 
vice of their scientific colleagues, librarians 
serving such institutes are becoming aware 
that the literature of limnology is extremely 
diverse, and scattered over a wide range 
of periodicals. This paper briefly exam- 
ines the periodical coverage of limnology 
through a study of most-cited journals in 
two volumes of the Proceedings of the In- 
ternational Associution of Pure and Applied 
Limnology (Verhandlungen der Interna- 
tionalen Vereinigung fiir Theoretische und 
Angewandte Limnologie). One volume (No. 
15, 1964) contains the papers presented in 
1962 at the 15th International Limnological 
Congress in Madison, Wisconsin, U.S.A.; 
the other volume (No. 16, 1966) contains 
the majority of papers presented in 1965 at 
the 16th International Congress in Warsaw, 
Poland (Part 3 had still to appear when this 
report was prepared). Through this choice 
of sources both European and North Ameri- 
can limnologists are well represented, and 
the biases of language and nationality are 
minimized. That they are not entirely over- 
come is shown by the high ranking (18th 

l Contribution No. 65 from the Limnological 
Research Center, University of Minnesota. 

and 19th) of two Polish journals ( Ekologia 
Polska and Polskie Archiwum Hydrobi- 
ologie) in the list of most-cited periodicals. 

The two volumes included 309 articles 
(266 with references), totaling 2274 pages 
and yielding 2,568 citations to 703 identi- 
fiable periodicals. These were identified by 
criteria approximately the same as those 
used by Brown (1956). 

The periodicals cited were listed in rank 
order from most- to least-cited, and a cu- 
mulative curve was plotted to show the in- 
crease in percentage of total citations cov- 
ered as successive journals were added to 
the list ( Fig. 1). This curve demonstrates 
very clearly that to obtain reasonable cov- 
erage of the field one must have access to 
a great many journals. Although 10 journals 
accounted for 25% of citations, 52 were re- 
quired for 50% coverage, and 200 for 75% 
coverage. (It must also be borne in mind 
that these per cent coverages are if any- 
thing somewhat high, because a number of 
obscure citations could not be identified as 
to their source journal.) 

The results for limnology were similar to 
those shown for ecology by Anderson (1966). 
However, citation-coverage per journal was 
slightly lower in the current instance, per- 
haps because of the more international 
nature of the source periodicals chosen for 
limnology. Only English-language journals 
(Ecology and the Journal of Animal Ecol- 
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FIG. 1. Cumulative coverage of limnology cita- 
tions by most-cited journals in rank order. 

ogy) were used by Anderson. To exemplify 
the difference, 50 journals in limnology did 
not quite cover 50% of citations, while 50 
ecological journals covered 56% of citations. 
Brown ( 1956) recorded the following cita- 
tion-coverages for 50 journals: zoology 54%, 
entomology 61%, botany 69%, and physi- 
ology 80%. Owing to its analytic nature, 
physiology has a much more compact and 
centralized literature than synthetic disci- 
plines exemplified by limnology, which in 
addition requires extensive citation of re- 
gional literature dealing with local environ- 
ments. 

Another point of interest to librarians is 
the distribution of citations in time, which 
is of great importance in assessing the need 
for back-runs of periodicals. Fig. 2 shows 
the cumulative percentage of citations cov- 
ered as earlier volumes of the cited journals 
are added to the current ones. On average, 
a lo-year run (including the current year, 
= 0 in Fig. 2) covered 56% of citations, a 
20-year run 78%, and a 50-year run 95%. 
Combining data from Figs. 1 and 2 shows 
that 20-year runs of the 100 most-cited 
journals would give nearly 50% coverage of 
total citations. Twenty-year runs of almost 
600 journals would be required for 75% 
coverage. The 56% coverage of a lo-year 
run of source periodicals in limnology can 
be compared with Brown’s (1956) earlier 
data for lo-year runs in zoology (34%)) 
entomology (40%)) botany (50% ), and 
physiology (62%). The high figure for 
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FIG. 2. Cumulative coverage of 1imnoloLrv cita- 
tions from the present ha&ward throuzh the 
twentieth century. (The 1966 and 1964 volumes 
of Congress Proceedings were treated separately, 
but an average starting date of 1965 is assumed 
in this figure. ) 

limnology may reflect, at least in part, the 
great increase in limnological studies over 
the past decade. If the subject had been 
examined at the time of Brown’s survey, 
it seems likely that papers more than a 
decade old would have had a much greater 
significance. Even higher lo-year cover- 
ages are exhibited for scientific journals as 
a whole, as shown by the curve for data in 
the Science Citation Index ( 1965). 

The rapid tendency for papers to become 
obsolete is shown more clearly in Fig. 3, 
which exhibits a peak in the citation of 
limnological papers from the second to the 
fourth year following publication. By the 
end of 20 years, citations have fallen to a 
low level, after which there is a continuing 
trickle of references, probably for the most 
part to classic papers and to articles dealing 
with regional or local properties of the en- 
vironment such as climate, geology, and 
soils. As shown also in Fig. 2, limnological 
articles become obsolete less rapidly than 
the average of the scientific articles in- 
cluded in the Science Citation Index (1965). 

A slight depression can be observed dur- 
ing the early 1940’s in the curves of Figs. 
2 and 3. This is presumably a result of re- 
duced publication during World War II. 
It also delayed distribution of periodicals, 
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TABLE 1. Forty-three most-cited journals in 
limnology 

No. of citations 

Total U.S.A. Poland 

1. 

2. 
3. 

4. 
s. 

Y: 
8. 

9. 

10. 
11. 
12. 
13. 
14. 
lfj. 
16. 

17. 
18. 
19. 
20. 
21. 

22. 
23. 
24. 
25. 
26. 

27. 

28. 

29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 

42. 

43. 

Verhandl. Intern. Verein. 
Limnol. 140 
Arch. Hydrohiol. 111 
Intern. Rev. ges. 
Hydrobiol. 
Limnol. Oceanog. 
Ecology 
Mem. 1st. Ital. Idrohiol. 
Hydrobiologia 
J. Fisheries 
Res. Board Can. 
Rept. Inst. Freshwater 
Res. Drottningholm 
Schweiz. Z. Hydrol. 
Biol. Bull. 
Ecol. Monographs 
Science 
Trans. Am. Fisheries Sot. 
Trans. Linn. Sot. London 
Ann. Inst. Biol. (Tihany ) 
Hung. Acad. Sci. 
Gesundh.-Ingr. 
Ekol. Polska 
Polskie Arch. Hydrobiol. 
Compt. Rend. 
Sb. Vys. Sk. Chem.- 
Technol., Praze, Potraviny 
J. Exptl. Biol. 
Nature 
Sewage Ind. Wastes 
Z. Fischerei 
Bull. Fisheries 
Res. Board Can. 
J. Conseil, Conseil Perm. 
Intern. Exploration Mer 
J. Marine Biol. 
Assoc. U.K. 
J. Ecol. 
Zool. zh. 
Zool. Anz. 
Can. J. Zool. 
Dokl. Akad. Nauk SSSR 
Limnologica 
Binnengewasser 
J. Animal Ecol. 
Roczniki Nauk Rolniczych 
J. Marine Res. 
Oikos 
Vom Wasser 
Trudy Limnol. Sta. 
Kosine 
Zb. Rabotite Hidrobiol. 
Zavod Ohrid 
Naturwissenschaften 

91 25 66 
82 38 44 
53 33 20 
37 12 25 
36 11 25 

35 

34 23 11 
28 15 13 
26 13 13 
25 17 8 
25 17 8 
22 14 8 
22 22 - 

22 20 2 
21 3 18 
21 2 19 
21 1 20 
21 14 7 

20 1 19 
19 10 9 
19 11 8 
18 9 9 
18 8 10 

18 13 5 

17 

17 12 5 
16 14 2 
16 - 16 
16 2 14 
16 10 6 
15 - 15 
14 -- 14 
13 5 8 
12 3 9 
12 1 11 
11 6 5 
11 8 3 
11 5 6 

10 

10 
10 

63 77 
47 64 
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FIG. 3. Year-by-year percentages of limnology 
citations backward through the twentieth century. 

which may have had an inhibitory effect 
upon citation. 

To identify the major citation sources, 
the first 43 among the most-cited periodicals 
(comprising all those cited at least 10 times) 
are ranked in Table 1, with the number of 
citations to them at both congresses. Cer- 
tain pronounced differences appear in the 
citation patterns at Madison and Warsaw. 
Already mentioned is the high ranking (Nos. 
18 and 19) of two Polish journals because 
of the location of the 16th congress at War- 
saw. Eight other European journals (Nos. 
17, 21, 30, 31, 33, 34, 37, 42) exhibit a simi- 
lar bias. However, three European journals 
(2 British, Nos. 15 and 29; and 1 Hungarian 
No. 16) show an opposite pattern of citation 
mainly at the American congress. Six North 
American ( Nos. 5, 8, 12, 13, 14, 26) and 
four European periodicals (Nos. 9, 20, 28, 
39) show a lesser citation bias toward the 
American congress. 

Some journals devoted to the field of 
limnology were cited too infrequently to 
appear in Table 1, notably GidrobZoZogiche- 
skii Zhurnal(8 citations), Folia Limnologica 
Scandinavica (7), Acta Hydrobiologica Km- 
k&c (5), and Japanese Journal of Limnology 
(1). 

As an example of library coverage in a 
large university, the University of Minne- 
sota-with a total subscription list of over 
18,000 current periodicals, and more than 
2,000 in its Biomedical Library-subscribes 
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to 38 of the 43 periodicals in Table 1 (ex- EVILLE GORHAM 
eluding Nos. 16, 19, 21, 42). One journal Department of Botany, 
( No. 41) has ceased publication; the Uni- Urkersity of Minnesota, 
versity has 15 of its 22 volumes. Minneapolis 55455. 

I am greatly indebted to Dr. P. K. Ander- 
son for stimulating my interest in the sub- REFERENCES 
ject, to Miss L. Newhouse for tabulating *NDERSW pa K. 1966. The periodical literature 

the data, and to Miss J. Richardson of the of ecology. Bioscience, 16: 794-795. 

Biomedical Library, University of Minne- 
BROWN, C. H. 1956. Scientific serials. Assoc. 

sota, for very kindly identifying many of 
Coll. Ref. Libraries hlonographs, No. 16, Chi- 
cage. 189 p. 

the more refractory references. This study SCIENCE CITATION INDEX. 1965. An international 

formed a small part of a research program interdisciplinary index to the literature of 

generously supported by Grant GB 2448 science and technology in eight parts. In- 

from the National Science Foundation. 
stitute for Scientific Information, Inc., Phila- 
delphia, Pa. 

A NOTE ON THE FREE GRAVITATIONAL OSCILLATIONS IN A 

RECTANGULAR BASIN OF VARIABLE DEPTH 

Hidaka ( 1932) has considered the prob- 
lem of free gravitational modes in a non- 

tion of equations (4) and ( 1) into ( 2) 
yields the ordinary differential equation 

rotating rectangular basin 

-a<x<-f-a; OGyGb 

whose law of depth is given by 
2 [ (1-i$] +[h’-a”(l-[Z)]i=O, (5) 
d< b 

Hidaka’s analysis contains an algebraic 
error, which invalidates the numerical 

Solutions of equation (5) are then sought 

values of the frequencies (0) given by him. by representing i in a series of zonal har- . 
This error is corrected and new frequency monlcs’ 
values are presented in this note. 

The differential equation that governs the 
small amplitude free motions is The functions P,,,(e) satisfy Legendre’s 

&(7’:> +$(h$) +$-‘=O’ (2) ‘:‘lr ““] +m(m+l)P (lj-xo (7) 
where [ is the perturbation height and g is 

dt (l-P+ 771 _ 
c 

the acceleration of gravity. Equation ( 2) 
is to be solved subject to the boundary 

and satisfy the orthogonality condition 

conditions 
dt [ < x at x = *a; dy = 0 at y = 0 and b. (3) s 

tl 

L(Wn(t) dt = m-i?.- 2m + 1 &m . (8) -1 

If equation (6) is substituted into (5) and 
To satisfy the boundary conditions in y we use is made of the properties of equations 
must take 5 as (7) and (8) and th e recurrence relation- 

17r 
4. = i(x) cos -y, 

b (4) 
ship 

m-l-l 
where I is an integer 0, 1. 2, . . . . Substitu- @m(t) = ~ 2m + 1 Prn~l(tl + 


