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PREVALENCE OF POLIOMYELITIS

For the week ended July 22, a total of 137 cases of poliomyelitis
was reported in the United States, as compared with 143- cases for
the preceding week, and with 227 cases for the 5-year median.
The largest decreases in incidence were shown for South Carolina,

where the number of cases dropped'from 20 to 12, and' for Texas,
where it decreased from 15 to 7 as compared 'with the preceding
week. The largest increases were shown for Michigan (from 5 to 17
cases), Pennsylvania (from 0 to 5), and California (from 45 to 51).
Of the cases occurring in California, Los Angeles reported only 6
and San Diego 2.
The decrease for the current week in the number of cases for the

country as a whole cannot be interpreted to mean that the-seasonal
peak for poliomyelitis has been reached, as that peak usually comes
later. The general situation remains favorable, however, as the
current incidence is well below the 5-year median.

ANOPHELINE BREEDING: SUGGESTED CLASSIFICATION OF
PONDS BASED ON CHARACTERISTIC DESMIDSI

By W. C. FROHNE, Associate Limnologist, United States Public Health Seruice

INTRODUCTION

Such classifications as may now exist of small bodies of standing
fresh water are of limited utility to the practical malariologist seeking
to correlate habitat and anopheline production. The vague biological
concepts conveyed by the terms "borrow pit," "fish pond," and
"'reservoir"-terms of predilection of the' sanitary engineer-are
scarcely less elastic and indiscriminate than those of the naturalist,
such as "swamp," "marsh," and "bog." As a result, those otherwise
invaluable larval collection data, gathered over more than a quarter of
a century of antimalaria activity, cannot be used to define accurately
the ecological requisites of any of the American species of Anopheles.
This paper proposes a preliminary natural classification based on a

XFrom the Henry R. Carter Memorial Laboratory, Malaria Research, Division of Infectious Diseases,
.National Institute of Health, Savannah, Georgia.
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year's study of pond microbiotas with particular reference to the
desmids. The areas investigated are in South Carolina and Georgia
within approximately 100 miles of Savannah, Ga.
The term "pond" as used in this paper applies to reiatively shallow

bodies of quiet water, naturally or artificially impounded, and occupied
more or less by the larger plants. Adherence to this usage eliminates
misunderstanding and focuses attention on real biological differences,
rather than on distinctions of name. In Europe, detailed studies
(e. g., Nordquist, cited by Thienemann, 1925) of biological and phys-
ical-chemical differences have provided information allowing applica-
tion of the trophic classification of lakes, so that certain Old World
ponds may be classed as eutrophic, oligotrophic, or dystrophic.
Further subdivision, especially of the dystrophic (bog) type, has
received wide recognition. It is hoped that the following data on the
desmids may provide a beginning for a natural classification of the
standing fresh waters of the southeastern United States.
Desmids are one-celled or colonial grass-green algae composing two

(or three) families of the order Zygnematales. They appear especially
suitable as possible indicator organisms of habitat types of this study
for the following reasons: (1) Shallow, weedy ponds are a preferred
habitat; (2) the greater number of species occurs in colored waters
ranging in reaction between pH 5 and 6 (like the majority of ponds in
the region investigated); (3) species of desmids are known from
virtually all fresh-water habitats; (4) the genera may usually be
identified at a glance and the species are recognizable on the basis of
size and shape of the resistant cell wall. An additional point of
interest in the desmids for the malariologist lies in the recovery of
many species from guts of anopheline larvae.

METHODS OF STUDIES

Three methods of obtaining representative samples of desmids
were used: (1) Straining surface water through a No. 25 bolting-cloth
plankton net; (2) putting out a slide rack as described by Miller(1936)
for various periods; (3) wringing larger plants and detritus into the
collection jar. The first two methods were expected to make possible
a rough separation of planktonic and periphyton species. This
expectation was not fulfilled, and since the simple third method
furnished all the forms found by use of the other two, it was adopted
as standard practice. Samples were examined alive within a few
days after collection and a portion of each was preserved in formalin
for further reference. With each collection, air and surface water
temperatures were taken and the reaction was determined by Hellige
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or La Motte colorimeters. In a few ponds with decidedly variable
pH, and generally in the larger ponds, 6 to 10 stations were established
where separate collections were made. All desmids were drawn with
the aid of a camera lucida and measured with an ocular micrometer.
Anopheline larvae were regularly dipped if present, and a cumulative
list of the higher aquatic plants of each pond was prepared.

Systematic treatment of the desmids is reserved for a later paper.
Only a few general data are essential at this time. Twenty-seven
genera have been listed by Smith (1933) from the United States; only
three of these, Roya, Docidium, and Oocardium, were not found in the
present study. Determination of Phymatodocis, a rare genus which
was encountered, was kindly confirmed by Prof. W. R. Taylor, of the
University of Michigan. About 155 species are considered from 26
ponds investigated. Although only slightly more than one-half
are as yet satisfactorily identified, all chosen are believed to be distinct
enough for recognition in the slightly different forms of the various
ponds.

PONDS

In tables 1 and 2 are summarized some general data descriptive of
the 26 ponds. Both ponds and data are, of course, selected, the data
with a view to emphasizing variations in reaction and the ponds to
represent somewhat equally the different parts of the pH scale. An
attempt was made to weight results by the choice of ponds in three
independent watersheds. In table 2 the characteristic higher plants
are referred to by the number given in table 1, which is a general list
of the most common species in these ponds. Morphometric data
have been omitted. Except pond A (about one-thirtieth acre), all the
ponds usually exceed one-fifth of an acre and the area of pond R at
high level amounts to more than 5 square miles. The artesian-well
ponds as a class are rather small, less than an acre, except ponds C,
Y, and Z.
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TABLE 1.-Partial list of promineni aquatic plants of 26 ponds in coasti Georgia and

South Carolina, 1938

1. Acer rubrum L.
2. Asassp.
3. Aralfa spinosa L.
4. Bideis ap.
5. Brasenia Schreberi Gmel.
6. Cabomba caroUaiteaa Gray.
7. Carex spp.
8. Caasis odorda (Ait.) Woodville and Wood.
9. aCphelanthws occidentalis L.

10. CeratophWiwa demersum L.
11. Cornus florida L.
12. Cypcrus spp.
13. Drosera brerifolia Pursb.
14. ECicnodorI radioasu (Nutt) Engeim.
15. Eleocharis quadrangulata (Michx.) R. and S.
16. Eleoeharis tuberculosa (Michx.) R. and S.
17. Elodea sp.
18. Eriocauioa sp.
19. Ilydrochloa carollniesi Beauv.
20. HIdrocotylk umbellata L.
21. Iris, sp.
22. Juncm cirpoides Lam.
23. Juncus sp.
24. Lecticula resupinata (Gree) Small ().
25. Lcmna minima Philippi.
26. Lma minor L.
27. Lfmnobium Spongia (Bosc.) Richard.
28. Liquidambar Styraciflua L.
29. Liriodendron tulipifera L.
30. Ludvigia (?) sp.
81. Magnolia sp.
32. Magaca Aubleti; Michx.
83. Myriaphgllum pinnatum Walt.
34. Nenvabo lute. (Willd.) Pers.
35. NTewingtongrass." I
86. NvmpAaea admees Alt.
37. Nvmpholdes aqwaticum (Walt.) SmaU.
88. Ngrmptoides lacuno.m (Vent.) Small.
89. Nyssa uidaatica biflora (Walt.) Srg.
40. Orontftm equatlum L.
41. Oryuza sa L.

I Undentlied submerged aquati.

42. Pallavlcila LyelIlf (Hook) S. F. Gray.
43. Peitawdra ap.
44. Proserplnaca sp.
45. Pinuw teed. L.
46. Polygonum spp. (includes Persicaria).
47. Poitederwa cordeta L.
48. Pontederia lanceolata Nutt.
49. Potamogeton diversifoliu= Rat.
50. Potamogeton sp.
51. QCuercw spp.
52. Rhezfa lutea Walt.
53. Rtiexa spp.
54. Rhyinchospora corniculata (Lam.) Gray.
55. Rkaclospra spp.
56. Riccfccarpus natans (L.) Corda (t).
67. Sagitaria spp.
58. Salixsp.
JO. Srraceaia flava L.
60. Sarracenia minor Walt.
61. Sarraornia psicina Mlchx.
62. Sassafras officinatk Nees and Eber.
63. Saururus cernuus L.
64. Sckrolepis uniflora (Walt.) B. S. P.
65. Spargasium sp.
66. Sphagnum spp.
67. Taxodium ocemkn Brongn.
68. Taxodium distichltm (L.) L. C. Rich.
69. Typha angustifolia L.
70. Tgpha latifolia L.
71. "Unidentified aquatic moss."
72. Utricularia inflata Walt.
73. Utricuilaria radiata Small.
74. Utricularia spp.
75. Vallisria Vralis L.
76. Wolffiella floridana (S. D. Sm.) Thompson.
77. Xyris spp.
78. Zizasiiopis miliacca (Michx.) D61l and Asoh.
79. Caara. sp.
80. Nitella sp.
81. Pieropue crassipes (Mart.) Britton.
82. AzoUa caroliniana Wild.
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PERMANENCE

The ponds listed, except I, P, and Q, must be considered permanent.
An annual fluctuation in water level of as much as 18 inches in those
ponds not produced by hiuman agency results in extensive temporary
margins, exceeding, occasionally, the areas of the ponds at low level.
An artesian well pond varies little seasonally in depth and size.
The summer of 1938 was unusually dry, and ponds 0 and Q dried

up completely. Nevertheless, neither is, from a biotic point of view,
temporary. The former, Newington Pond, has a microbiota similar
to and as rich as comparable permanent waters. The other pond
that goes dry no doubt does so almost every year; yet it, too, may not
be classed with temporary waters described in the literature, except
roughly with a type proposed by Spandl in 1925 (cited by Thiene-
mann, 1925).2 An inlet or a stream apparently replenishes its plank-
ton (and periphyton) with forms characteristic of permanent habitats.
Only pond I which is dry the greater part of a normally wet year, is
typically temporary, judged by the microbiota.

ANOPHEIINE BREEDING

The information included on anopheline breeding is not regarded
as important in characterizing ponds; it is of interest to malariologists
as suggestive of the marked differences in environmental resistance
to the several Anopheles species by the various pond types. The data
indicate, as Boyd (1929) has shown, that Anopheles quadrimaculatus
prefers a neutral or alkaline habitat, A. crucians an acid or neutral
one. Quantitative data and seasonal notes on the occurrence of
anopheline larvae are omitted from the tables summarizing pond
characteristics, since this is a subject not related to pond type and
involving extrinsic factors in the ecology of the adult insects. For
example, a decided preference for small ponds isolated from other
waters, which is suggested by larval counts, may result from lack of
other acceptable breeding places, from presence of favorable resting
places for adults, from proximty of available blood meals, or from
other less obvious environmental requirements of the adult mosquito.
Wholly aquatic organisms reflect differences in aquatic habitats, as
a rule, better than forms with terrestrial stages.

SIGNIFICANCE OF PLANTS

The higher aquatic plants, which are partially listed in table 1, are
of value as indicators of habitat only in a general way. Some time ago
Pond (1918) pointed out that we do not know to what extent chemical
factors are concerned in the distribution of fresh-water plants, and

I Desoribed as follows: "Vortibergehende Gewfisser, entstanden durch tberschwenimungen eines Flusses;
Die fraglien W ungen liegen Im Inumdatiomgeblete des Flusslaufes. Die Zelt der Waer-
liihrung tst rumeist das FrMihJ0hr, seltene der Herbst. In vereinselten Fallen (Unwetterskataksopls)
auch der Sommer."
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the late Will Scott (1910) suggested that ponds receive accidental
co onization, in which early arrivals become the dominant species.
Pond Y and the adjacent pond Z, at the Ways State Fish Hatchery,
studied as new ponds, may serve as examples supporting Scott's
claim.
The rearing ponds of this hatchery are in all essential respects,

except one, similar if not identical. They support different aquatics.
Ponds Y and Z were constructed in 1935 in previously cultivated fields
and provided with aeration fountains of artesian water. When the
hatchery was visited in 1937 a labor gang was removing a dense
stand of Sagittaria from pond Y. Except Chara sp., no other macro-
phytes were present. In the neighboring pond Z a similar occupa-
tion by Echinodorus radicans and NiteUa sp. had taken place. Prob-
ably Chara and Nitella were initial invaders in both ponds. The
latter pond also had a few Typha (cattails). A third pond into
which pond Y empties was choked with Hydrochloa caroliniensis and
also supported a few plants of Typha latifolia. No other species were
found. About a year prior to this visit two additional independent
ponds had been excavated in which only a few cattails had established
themselves.
Although without great significance as index organisms, macro-

phytes are themselves important ecological factors and must be con-
sidered in pond descriptions. They provide shelter for other organ-
isms, affect illumination and circulation, and some of them, for
instance Sphtagnum, have notable chemical influence. The number of
species is proportional in a general way to the age of the pond. In
extreme habitats, such as pond L with only two aquatics although
hundreds of years old, this generalization does not hold. Finally, in
some extensive geologically old swamps, as the Wrights (1932) have
shown for the Okefenokee, the higher aquatic plants (and trees) have
reached a static distribution providing a basis for useful and natural
classifications of the habitats.

SUITABILITY OF DESMIDS AS INDEX ORGANISMS

It is proper to inquire further into the premise that desmids are
suitable index organisms for ponds. It has already been pointed out
that the group is large, is represented in the most varied waters, and
that recognition (if not identification) is less troublesome than in the
case of other large taxonomic units of pond organisms, such as the
higher plants, protozoa, diatoms, blue-green algae, flagellates, rotifers,
and the like. Certainly more cogent a reason than assuredness of
abundant material and the convenience of the investigator in its
determination is the fact that the group contains sensitive indicator
species.

Phytoplankton, according to Naumann (1929), is much more diffi-
cult to culture than zooplankton, and successful cultivation of other
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than tolerant forms, never a feat of the plant physiologist, was first
achieved by the limnologist. It is significant that desmids should be
notable among the phytoplankton as difficult to culture. Smith (1924)
says, "The artificial culture of desmids is extremely difficult and there
are no accurate data on the mineral requirements of the family as
there are in the case of the other algae." The planktonic diatoms il-
lustrate this contrast, since a great many of the species have been
grow-n without difficulty in inorganic nutritive solutions. The blue-
green algae, like the diatoms, require little more than proper essential
food elements. Naumann (1929) reports only quantitative differences
in the occurrence of blue-green species in oligotrophic, dystrophic, and
eutrophic regions.
There are indications in the literature that desmids introduced into

unsuitable waters do not survive. In his study of the algae of Pali-
sades Interstate Park, Smith (1924) describes such a case, as follows:
"Little Long Pond is a true desmid lake and one with very few blue-
green algae. It might be a natural inference that if the water from
this lake were collected in a new lake the plankton organisms in the
new and the old lakes would be practically the same, since the old lake
is continually introducing its algae into the new lake. In actual
practice this has not been the result. Kanahwauke Lake was formed
by damming the valley below Little Long Pond and impounding the
water of its outlet. The plankton of Kanahwauke consists very largely
of Microcystis and Phaeoflagellates, with only occasional desmids.
The source of the water in the two lakes is the same and the explana-
tion must be sought in the changes taking place in Kanahwauke after
its entrance into the lake."

Personal observations, though less conclusive, favor the thesis of
the great sensitivity of desmids to the environment. Some observa-
tions also indicate surprisingly prompt appearance in suitable new
habitats. For example, a concrete aquarium inside a screened in-
sectary for rearing anopheline mosquitoes at the Henry R. Carter
Memorial Laboratory maintained a microflora dominated by species
of the blue-green Oscillatoria. Certain species of diatoms occurred in
moderate numbers, and a species of probably Chilorella was usually
common. Although from time to time during a year and a half larger
plants from varied habitats were put in and pond water also added
once or twice so that such predators as damsel flies occasionally ap-
peared in numbers, no desmids survived in the tank. This insectary
building is protected by a miniature moat a few inches wide. The
moat is better lighted than the aquarium and received some rain
water, whereas in the insectary aquarium evaporation is replaced with
artesian tap water. A small species of Cosmarium (a desmid) was a
common organism in the moat. Nearby, a small experimental pond,
dependent chiefly upon run-off from lawn and fields, retained water
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for about three weeks and supported another desmid, a species of
CZosterium. Pond I, about one-quarter mile away, which is natural
and temporary, filled up from run-off during the wet fall of 1937 and
developed four desmids, Hyalotheca dissiiens and three closteria,
including CY. rostratum, not collected elsewhere. Whether introduc-
tion of algae is, as Smith (1924) proposes, "brought about by the
agency of air currents, insects or birds" or by other means it is certain
that the common species of desmids appear in a new pond meeting
their ecological demands in a remarkably short time.
The tendency of early arrivals to monopolize a habitat has been

considered an objection to the use of hydrophytes as indicator organ-
isms. Certain algae, particularly blue greens, "bloom" and doubtless
prevent development of other equally suitable species by sheer num-
bers. Only one desmid, Cosmarium suez;icum, causes water bloom,
according to Smith (1924), and it is exceptional among desmids for
one species to become so numerous as to compete spatially with
congeners. Thus the desmids appear to be ideal organisms for the
investigation of environmental differences in mosquito-breeding areas.
To quote Krieger (1933), author of the latest monograph on the
desmids, "jede Art ist an ganz bestimmte Milieufaktoren gebunden."

DESMIDS

Tables 3 and 4 give qualitative and quantitative distribution data
on the desmids recorded from the ponds included in this paper.
However, some species from other waters belonging to pond types
proposed below are excluded, even though a few of them are mentioned
in the text. The difference in number between total species and
species identified comprises well-marked forms not yet specifically
determined.
TABLE 3.-Genera and species of desmids identified or recognized as distinct, from

26 ponds of coastal Georgia and South Carolina, 1937-38

Desmids Desmids

Pond ~~~~~~~~~~Pcid
Total pen Total Total Spedes Totalidenti identi-Toagenera fled species genera fled species

A. Altamaha Hillside.-- 5 4 10 0. Newington-18 34 47
D. Bethesda Church 8 6 14 P. Ricefleld -10 14 27
C. Bouhan's Artesian____ 7 3 14 Q. Rincon Forest Stream.. 5 513
D. Butler Lumber Co - 3 1 C R. Rushing- 12 22 38
E. Conway Artesian 1 0 2 S. Savannah Waterworks.. 3 17
F. Darien Artesian 1 0 1 T. Sequoia- 15 30 560. Forest -15 29 47 U. S. Magnolia Spring
H. Goshen Church 14 35 43 Limesink-14 32 49
1. Gwinnett -2 3 4 V. Tower Canal 7 9 l6J. Lotus -17 39 59 W. Travis Artesian 3 0 4
K. Magnolia Spring 2 0 3 X. Typha-Azolla Arte-
L. Magnolia Spring sian -2 0 3
Hatchery Limesink.- 1 0 3 Y. Ways Hatchery S. E.

M. Magnolia Spring Pond -2 1 5
Hatchery -4 1 8 Z. Ways Hatchery S. W.

N. Morehouse Artesian. _ 2 0 4 Pond-4 ----
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TABLE 4.-Identified genera and species of desmids with their occurrence in 26 ponds
(A-Z)- of coastal Georgia and South Carolina, 1.937-38

I. Arthrodeamua:
1. cosverjen Ehr. (H).
2. Ralfsii var. Brebisonii (Racib.) a. M. Smith (T).

II. Closterium:
1. aceroum (Shrank) Ehr. (G, 1, ).
2. angutatum Ktz (H, J).
3. costatum Corda (0, H, 0, Q, R, T, U).
4. intermedium var. hibveicum West (T).
5. Kudzingli DeBreb. (G, H J, 0, R, T, V).
6. parouium Nag. (H, T).
7. rostratum Ehr. (I).
8. JCtacCUm Ehr. (G, H, J, 0, R, T, U).

III. Cosmarium:
1. amoenum DeBreb. (J).
2. commiasurak var. cra8sum Nordst. (Hl, 3, 0, P, U).
3. fornomulum Hoff. (0).
4. impreasulum Elfv. (T).
5. margaritatum (Lund.) Roy and Biss. (3, R, U, V).
6. Aeneghoinii var. nanum Wille (T).
7. Nmasnianum Grun. (T).
8. ovate Rails (A, R).
9. Portianum Arch (H, J, 0, R).
10. pseudoconnatum Nordst. (C, 0, ,3J, O, P, Q, R, T, U, Y).
11. quAinarlum Lund (H).

IV. Cosmocdadium.
1. sp. (R).

V. Cylindrocpstis:
1. Brebissonii Menegh. 0).

VI. Desmidium:
1. Aptogonum DeBreb. (G, H, P, Q, V, Z).
2. Baileri (Ralfs) Nordst. (G, H, 3, 0, P, T, U).
3. GreviUii (Ktz.) De ¶3ary (0, J, P, U).

VII. Euastrum:
1. affine Ralfs (A).
2. Didelta (Turp.) Ralfs (G, H, 3, 0, T).
3. ecolutum var. integrius W. and G. S. West (AI, a, H, J, 0, R, T, U, V).
4. gemmatum DeBreb. (0).
5. intermedium Cleve var. validum W. and 0. 8. West (0).

VIII. Gonatozygon:
1. acukeatumn Hast (G, T).
2. pilosum Wole (0, P).

IX. Gymnozyga:
1. monihiformls Ehr. (B, CG, 1,J,0, T, U).

X. lIalotheca:
1. dssiliens (Smith) DeBreb. (B, 0, H, 1, J, P, Q, R, T, U, V).

XI. Micrasterias:
1. Americana (Ehr.) Ralfs forma (R).
2. apiculata (Ehr.) Menegh. (U).
3. apiculata var. fsmbriata (Ralfs) Nordst. (TI, T, U).
4. apicvlata var. fimbriata forma spinosa 0. M. Smith (G, H, R, T).
5. foliacea Bail (3, R, U).
6. laticeps Nordst. (G, H, P, R, T, U, V).
7. Mahabuleshwarewsis Hobson (R).
8. muricata (Bail.) Ralfs (J, 0).
9. papiUifera DeBreb. forma (U).

10. pinnatifida (Ktz.) Ralfs (G, H, 0, T, U).
11. radiata Hass (J, 0, P, U).
12. radiata var. simplex (WVolle) G. M. Smith (0, U).
13. radiosa Ralfs var. ornata forma elegantior G. S. West (rB).
14. radiosa var. ornata Nordst. (G).
15. truncata (Corda) DeBreb. (B, C, H, M, 0).

XII. Nctrium:
1. Digituw (Ehr. ) Itz & Roth (G, H, J, 0, T, U).
3 interruptum (DeBreb.) Lfltkem (U).
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TABLE 4.-Identified genera and species of desmids with their occurrence in 26 ponds
(A-Z) of coastal Georgia and South Carolina, 1937-8S--Continued

XIII. Onychonema:
1. filiforme (Ehr.) Roy and Biss. (3, R).
2. filiforme forma (H).
S. laeve Nordst. (C, G, J, R, U).
4. laeve forma (11).
5. laeve var. tatum W. and G. S. West (H).

XIV. Penium:
1. cucurbitinum Biss. (B).
2. Libellula (Focke) Nordst. var. interruptum W. and G. S. West (3).

XV. Phymatodocis:
1. Nordatedtiana Wolle (J).

XVI. Picurotaenium:
1. h:hrenbergii (DeBreb.) De Bary (G, H, 3, T, V).
2. Ehrenbergil forma (A, D, G, H, J, P, S, U).
3. EHrenbergii var. elongatum W. West (T, U).
4. eugeneum (Turn.) W. and G. S. West (P)
5. nodosum (Bail.) Lund. (H, J, U).
6. subcoronutatum (Turn.) W. and G. S. West var. detum W. and G. S. West (G, H).
7. Trabecula (Ehr.) var. rectum (Delp.) W. and G. S. West (0).
8. trochiscum W. and G. S. West var. tuberculatum G. M. Smith (J, 0, U).

XVII. Sphaerozoema:
1. excavata Ralfs (H, 0, R, U).
2. excavata forma (J, T).

xvm. Spirotaenia:
1. condensata DeBreb. (0, T).

XIX. Spondylosium:
1. planum (Wolle) W. and G. S. West (0).

XX. Staurastrum:
1. Arachne Ralfs (J, U, V).
2. Arctiscon (Ehr.) Lund. var. glabrum W. and G. s. West (0).
3. Cerastes Lund. (0).
4. gladiosum Turn. (G, H, J, 0, P, Q, T, U, V).
5. inconspicuum Nordst. forma (0).
6. inconspicuum var. crassum Gay (?) (G, H, 3, R, T).
7. setigerum Cleve forma (U).
8. subgrande Borge var. minor G. M. Smith (T).
9. tetracerum (Ktz.) Ralfs (J, Y).

XXI. Tetmemorus:
1. Brebissonii (Menegh) Ralfs var. minor DeBary (B, G, 0).

XX11. Triploceras:
1. gracile Bail. (J, 0).
2. verticillatum Bail. (3).

XXIII. Xanthidium:
1. antilopaeum (DeBreb.) Ktz. (H, 3, 0, P, U).
2. antilopaeum forma (B).
3. antilopaeum var. minneapoliense Wolle (G, 0, P, I, T, U).
4. antilopaeum var. polymazum Nordst. (G, H, J, 0, T).
5. cristatum DeBreb. (G, H, J, 0).
8. cristatum var. uncinatum DeBreb. (H).

POND TYPES

The foregoing is intended as an introduction and to form a basis
for the tentative pond classification proposed in this and succeeding
paragraphs. The general distribution of 89 identified species or
varieties of desmids in the 26 ponds is striking. Twelve ponds each
have only 1 or none of these forms; 7 of the 12 ponds have none. These
12, and 2 other ponds which have 3 forms each, will be designated as the
"desmid-poor class." The remaining ponds average 21.58 different
desmids each; the poorest, a turbid pool, has only 4 identified



species. This pool and 2 temporary ponds lower the average from
26.22 forms per pond. This second group of waters in which desmid
species are numerous will hereafter be called the " desmid-rich class. "
When unidentified forms and species are included and none of the 26
ponds is disregarded, the "desmid-rich class" averages 34.91 species
per pond, and the "desmid-poor" only 4.92. This well-marked cleavage
of ponds into 2 major habitats based on the occurrence of desmids
appears to parallel the demonstration by the Wests in 1903 (cited by
Smith, 1924) that the planktons of British lakes similarly belong to
either of 2 contrasting types which they have named Baltic (few
desmid species) and Caledonian (many desmidst. Smith (1933)
believes the distinction should be recognized in North American lakes;
others have reported lakes of the Baltic and Caledonian types from
continental Europe, and from Australia and Africa.
Desmid-rich waters are varied. Those factors, reflected almost

invariably by an acid reaction, which combine to favor the occur-
rence of a large number of desmid genera, exert a marked selective
effect on the species. No one desmid species is common to all 12 ponds
of this class. Nevertheless, since it seems at this stage more prudent to
emphasize similarities than differences, only 3 most clearly distinguish-
able pond types will be conceded. They will be designated as follows:
(1) Sphagnum type; (2) desmid-optimum type; and (3) temporary,
desmid-rich type.
The sphagnum type of desmid-rich pond is associated with an

extensive mat of the moss, has a fairly acid reaction (pH 4.2 or more),
and contains a quantitatively reduced desmid flora. Diatoms are
prominent. Pond B alone is classed as belonging to this type, but
Billy's Lake of the Okefenokee (pH 3.8), studied from two collections,
apparently must be placed in this category. Xanthidium antilopaeum
occurs as a peculiar forma 3 quite distinct from the species or its two
varieties known in seven other desmid-rich habitats. Penium cucur-
bitirnum has not been found in other ponds. Anopheles crucians is
regularly present in small numbers, but larvae of Anopheles quad-
rimaculatus have not been found here.
The desmid-optimum type, which includes the 7 ponds, G, H, J, O,

R, T, U, may be recognized by the great variety of genera and species
of desmids (an average of 47 species and 15 genera) and by the constant
presence of Closterium setaceum, Cosmarium pseudoconnatum, and
Euastrum evolutum var. integrius. Desmids appear to predominate at;
all times in these ponds; diatoms, protozoans, and blue-green algae
are relatively few. Some of these waters react constantly near pH
6.0; others fluctuate seasonally and by station between approxi-
mately pH 5.0 and 7.0. Their waters are colored, at least most of the

3 This may be a distinct, closely related species.
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year. Such ponds are often a favored breeding habitat of AnopAele8
crucians, which species is, however, supplanted or supplemented by
relatively small numbers of A. quadrimacul4tu in the late sunmmer.
Minor variations in physico-chemical and biological conditions among
desmid-optianum ponds and attendant differences of their desmid
flors8 illustrate sensitivity to environment ofmany species of this algal
group. The distribution in these slightly dissimilar habitats of a large
genus might be preferable as a measure of pond indviduality; Micras-
terias, a genus relatively poor in species, has been selected for the sake
of brevity and because all species of the genus found have been
determined.

TABLE 5.-Distribution of Micrasterias in desmid-optimurn ponds of coastal South
C'arolina and Georgia, 1987-38

Pond

G I 0 R T U e
M.Amerkcanaform _ ----- --- x-
M. apiculat- - -- x
M. sp------ar. -is-.--x x x

M. apiculata var.'fimbriata forma spinosa x x-xx
M.-oUc _ ------ x
M.latic -- -x x ---- x x P,V.
id. Mukaourcea_------_ x ___
M. muricata ----xx-
M.-ap-f _ __---------- x
M. radata ----x x--- x P,
M. pinnatifida --x x xs x
M. radia*a var.sip _ x--- x
M. radiosa var. ormt _-_-_-s_--x-
M. radiosa var. oraata forma elagantior -----x --

M. truswatse _-_-_-_---- - ------ x = x ---- B, C, M.

Pond R (Rushing) is unique in having several species of Micra8-
terias not found in the other ponds. It probably is not mere coinci-
dence that this water is dominated by pond cypress (Taxodium
distichum) and fringed with bog plants. Three species of pitcher
plants (Sarracenia), also Sclerolepis uniflora and Mayaca Aubletii, are
common here but absent from the other ponds. In this connection,
two other pond cypress waters excluded from this paper also differ
somewhat from any desmid-optimum pond investigated. In one of
them several unidentified desmids, as well as Xanthidium armatum
(DeBreb.) Rabenhorst variety, and Micrasterias torreyi, Bali., not
found in other ponds were among the common species. In table 5
six other forns of Micrasterias are reported from only one pond.
The table 'also indicates that M. truncata and laticeps are more tol-
erant of environment than the other species of Micrasterias. It is
perhaps [not exceptional that Al. laticeps occurs in two temporary
desmid-rich ponds, but M. truncata severely tries the apparent rule
of desmid environmental specificity by appearing also in the most
acid sphagnum type and the alkaline artesian-water ponds.



Temporary, desmid-rich ponds are associated with the sluggish,
coffee-colored intermittent streams or canals prevalent in the coastal
region. At high-water stage these drains link up newly submerged
borrow pits, ditches, or natural low places and introduce organisms
carried from pernanent depressions previously isolated. Usually 10
to 15 or more desmids persist, among which closteria and staurastra
comprise the majority. This type is even less uniforn than the other
desmid-rich types, although there are sharply defined subtypes.
Hyalotheca dissilienrs and Staurastrum gladiosum are conspicuous
common forms of ponds P, Q, and V, which are a selection representing
three rather different waters of the type. Temporary ponds similar
to Q are widespread in the region in the flood plains of small streams,
and the subtype of V, in which Anopheles walkeri finds a favorable
breeding habitat, is associated with many more or less permanent
canals and ditches of the Ogeechee and Savannah valleys. Pond P,
a ricefield, must for the present be regarded as a special case.
Desmid-poor permanent ponds are much less common in coastal

Georgia and South Carolina than the desmid rich, and their combined
area is relatively insignificant. All are nearly neutral or alkaline in
reaction. A majority results from the impoundment of artesian-
well water. However, as impoundment is a common practice, and
since these ponds, which remain moderately warm throughout the
winter, are almost invariably located near dwellings, they cannot be
ignored by the practical malariologist. Moreover, they are on the
increase along the main arteries of motor transport. The State of
Georgia and the United States Biological Survey have recently estab-
lished ponds of this class for rearing game fish and encouraging water-
fowl. Not directly due to human agency are the natural alkaline
ponds impounded below Magnolia Spring in Jenkins County, Ga.,
where limestone lies near the surface and a number of limesinks
occur. One of the sinks has been described as a typical desmid-opti-
mum pond. Another, pond L, is desmid poor and, unlike the other
waters of this class, reacts occasionally as acid as pH 6.2. This type
will be called the Closterium-euglenoid, since species of Eug'ena, Trache-
lomonas, and Phacus are numerically the most important plankters
present throughout the year. Three species of Closterium which oc-
curred in the October collection were the only desmids. Deficient
sunlight seems to be an important factor responsible for the peculiar
microbiota. Although this is a very old, permanent, and mud-
bottom pond, only Lemna minima and Nymphaea advena among
hydrophytes maintain a precarious footing.
An artesian-water type is proposed for the habitat represented by

the 10 ponds, C, D, E, F, N, S, W, X, Y, Z, all artesian-well impound-
ments, and for Magnolia Spring watersK and M. In all 12 situations
a total of only 8 desmid genera occur, viz, Cosmarium, Staurastrum,
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aosteri-sm, Evastrum, Deemidiun, Pleurotaeniutm, Micrsterioe, and
Onychonema. The latter 4 genera are not characteristic, rary pres-
ent, and then always as the same single species, except Plewuotaenium,
of which there are 2 species. Further study probably will justify
subdivision into subtypes, since no desmid species or even genus is
common to all these ponds. On the contrary, each pond appears to
provide tolerable conditions for a few different species. Sometimes
one of more of these becomes exceedingly abundant as in the instance
of a snfll species of StaurastrWm in pond S during September and
October 1938. Data are too few to judge artesian-water ponds on the
composition of the entire microbiota, but while recognizig certain
ubiquitous diatoms, protozoans, and such green algae as S&enede8mus
arcuatus Lemmermann and Pedia4rum fetras (Ehr.) Ralfs, it is certain
that great quantitative differences eist among them. For example,
in October 1938 plankton in ponds D, S, and W was dominated by
blue-greens, a desmid, and diatoms, respectively. Blue-green algae,
though not necessarily the same forms, were most numerous in the
other (April, July, August 1938) collections from pond D; and in pond
W diatoms or diatoms and protozoans were do t whenever
sampled (November 1937; March, April 1938).
A temporary, desmid-poor type exists in large numbers in the region

during wet seasons. These ponds are not associated with streams
and their water is colorless and lkline (or occasionally slightly acid).
For such ponds, area and the period elapsed since the rains which
produced them might appear to be consequential factors restricting
the microbiota. Actually these run-off waters are so dominated by
cyst-forming protozoa, microcrustacea, and rotifers that a whole
assemblage of characteristic forms appears in the smallest pond
almost as soon as it is formed. Desmids are few in kind and number
and invariably chiefly different species of Closterium. In pond I,
included to illustrate the type, Hyalotheca dissilienm, and Closterium
rostratum and acerosmm were the only desmids found. This quite
distinct type of desmid-poor pond is of especial interest as Anopheks
quadrimacutus sometimes breeds here in great numbers.

KEY TO POND TYPES

It should be kept clearly in mind when considering a pioneering
attempt at classification of habitats that a system will be useful
and constructive iI^ it succeeds in being illustrative and representative.
Ultimately, and only when detailed ecological studies are available,
may such a classification be exhaustive and critical. In this sense
and with considerable reservation is proposed the following tentative
key to the more obvious pond habitats of the region studied.
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Key to pond cla88es and their types in coastal Georgia and South Carolina

1. (6) Reaction acid (5.2-6.7); water colored; provenience of water chiefly
seepage; desmid genera 5 to 18 -Desmid-rich class 2

2. (3) Temporary; associated with stream or canal; 10 to 15 species of
desmids, chiefly closteria and staurastra

Temporary desmid-rich type
3. (2) Permanent -____- 4
4. (5) Reaction less acid than pH 4.2; desmids dominant group, 14 or

more desmid genera, 30 to 60 species among which Closterium
setaceum, Cosmarium p8eudoconnatum, Euastrum evolutum var.
integrius are characteristic -Desmid-optimum type

5. (4) Reaction more acid than pH 4.2; extensive sphagnum marginal areas;
diatoms quantitatively more prominent than desmids; Xanthidium
antilopaeum forma and Penium cucurbitinum characteristic

Sphagnum type
6. (1) Reaction alkaline or nearly neutral (pH 6.8-8.6); water virtually

colorless; provenience of water subterranean or run-off; desmid
genera 1 to 8, usually less than3- Desmid-poor class 7

7. (8) Illumination deficient; reaction slightly acid (pH 6.2-6.8); euglenoid
plankton dominant; C1o0terium only desmid genus

Closterium-euglenoid type
8. (7) Exposed to direct sunlight; some or all of desmid genera Closterium,

Cosmarium, Euastrum, Staurastrum present - __ 9
9. (10) Permanent; source subterranean; dominant group of plankton

variable, often diatoms, sometimes blue-green algae, rarely a
single species of desmid - Artesian-water type

10. (9) Temporary; water mainly run-off; dominant plankters micro-
crustacea, rotifers, and cyst-forming protozoa; closteria constantly
present -___________________ Temporary desmid-poor type

DISCUSSION

Ecology is essentially a study of relationships. A few of the more
obvious and easily determined relationships have served for the pur-
poses of this classification of ponds, a classification which, it is be-
lieved, will facilitate investigation of the relations of pond organisms
to their environment, the interrelations of parts of ponds and the
whole, succession of pond types, and their stability or mutability,
according to vagaries of the environment (particularly weather). The
following discussion emphasizes the need for further study. Some
desmid-rich waters show marked station individuality. This holds
true and may be constant for months (or perhaps years) and is
reflected in the biota, including anopheline mosquitoes. Pond H
is an extraordinary example of this phenomenon. The variable
factors included in the term "weather" have greatest influence, of
course, on the temporary and least on the sphagnum and artesian-
water types of both classes. Desmid-optimum ponds repeatedly
have been observed to become less and less acid during periods of
drought. Heavy rains restore approximately the usual acid reaction.
It appears reasonably certain that there is in the region succession



from the desidpoor to the desmid-rich class. A few artsian waters
(e. g., pond C) where the area impounded relative to the source is
great, seem to be acquiring characteristics of the latter class. Most
lentic waters appear to have reached an end type at the desmid-opti-
mum. It is possible, however, that this is no more climax (in the
sense of the plant ecologists) than is the domination of much of the
southeastern coastal region by pines, which are admittedly sub-
climax. Perhaps the sphagnum type of pond, particularly as de-
veloped in the Okefenokee Swamp, supports climatic plant associa-
tions. There is no evidence to indicate succession from the desmid-
optimum or other types, but it is reasonable to suppose that this
takes place. Possibly upon the ascendency of sphagnum itself
depends a shift from desmid-optimum to the sphagnum type.

SUMMARY

A preliminary limnological classification of ponds of the coastal
region of Georgia and South Carolina is proposed. Twenty-six
representative ponds near Savannah, Ga., are compared from data
relating to reaction, source and nature of water, individual variability,
permanenoe, and especially biotas. Hydrophytes are considered and
found wanting as index organisms. Reasons ae given for regarding
the desmids as a suitable group for the discrimination of pond types.
A total of 88 identified desmid species, varieties, and forms represent
23 of the 27 genera recently reported from the UTnited States. How-
ever, almost as many unidentified, well-marked, recognizable species
and one additional genus aid in characterizing the habitats. A
desmid-poor class of ponds, in which desmids are qualitatively always,
and quantitatively usually, infrequent, is recognized and described.
Three types of the class-(1) temporary, desmid-poor, (2) Clos4erium_
euglenoid, (3) artesian-water-are distinguished and designated. A
second class, desmid-rich, which includes most of the standing fresh
water of the region, is similarly divided into three types-(1) tem-
porary, desmid-rich, (2) desid-optimum, and (3) sphagnum. Varia-
bility within the lmits of a type is discussed and probable need of
subdivision of some types is suggested. A key to the pond classes
and types is presented which summarizes their most salient charac-
teristics.

Tentative correlations of Anopheles larval occurrence and pond
types are presented. Decided differences in suitability of the different
types of ponds for the local species of Anopheles are manifest. Ano-
pheles quadrimaculdus was found to occur in large numbers through-
out the warm season only in the temporary, desmid-poor, and the
artesian-water types of the desmid-poor class. When present in the
desmid-rich class either in ponds of the desmid-optimum or temporary,
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desmid-rich types, the species is both restricted and inhibited by
as yet undetermined, unfavorable environmental factors. In such
waters not only do relatively few imagines emerge during only part
of the active breeding season, but also the larvae ordinarily occur
in limited areas of the ponds. Anopheles quadrimaculatus has not
been found to breed in the sphagnum type. A. walkeri has been
found by us only in a subtype of the temporary, desmid-rich waters.
A. pu#ttipennis, like A. quadrimaculatus, appears to be associated
principally with waters of the desmid-poor class but has also a pro-
pensity for flowing water. Small streams of the region studied usually
drain desmid-rich ponds, a fact which probably explains the relative
infrequency of the species in coastal Georgia. A. crucians inhabits
all six pond types but the species has been observed to thrive best in
desmid-rich waters. It is recommended that American malariologists
try the proposed key to pond types when making anopheline surveys
with a view to perfecting this classification and eventually providing
funda.mental facts of anopheline ecology.
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FACTORS INFLUENCING CARCINOGENESIS WITH
METHYLCHOLANTHRENE

I. THE EFFECT OF AGE

By MICHAEL B. SrIMKIN, M. D., Research Fellow, National Cancer Institute,
United States Public Health Service

It is of fundamental significance to determine whether the cells of
the younger or of the older individual are more susceptible to malig-
nant degeneration. The influence of age upon the production of
tumors with carcinogenic compounds remains unestablished, as the
published studies reach diametrically opposite conclusions.
Woglom (1), in a comprehensive review, has stated that age is not

an important factor in experimental tar cancer. Dunning, Curtis,
and Bullock (2) have reported that the average time from injection of
3:4 benzpyrene to observation of tumors was slightly longer in young
than in old rats and mice. The mean latent periods after a single
subcutaneous injection of 8 mg. of benzpyrene in 0.8 cc. paraffin into
rats were as follows: In animals up to 60 days old, 147 days; 60 to
120 days old, 156 days; 120 to 180 days old, 133 days; and in rats
over 180 days old, 128 days. The mean latent periods after a single
injection of 2 mg. of benzpyrene in 0.2 cc. paraffin into mice were:
In animals up to 60 days old, 116 days; 60 to 120 days old, 104 days;
120 to 180 days old, 111 days; and in mice over 180 days old, 108
days. The value of the observations is reduced because the authors
reached the extraordinary conclusion that "the probability of the
occurrence of malignant changes was not influenced by the * * *
genetic constitution of the host" and because they apparently used
several strains of mice and of rats in the compilation of the results
upon the effects of age. Moreover, the large doses of the carcinogen
employed may have obscured the findings.
Brunschwig and Tschetter (3) injected 12 rats over 1 year of age

and 13 rats 3 weeks old with 2 mg. of methylcholanthrene in 0.1 cc. of
lard and found no difference in the latent period of tumor production.
In the older rats, 9 developed sarcoma between 96 and 192 days
(average 151), and in the younger group, 8 developed tumors between
148 and 184 days (average 159) after injection.
In contrast, Strong, Smith, and Gardner (4) observed that tumors

were produced earlier in younger mice after injections with 3:4:5:6-
dibenzearbazole in sesame oil. In mice of the CBA strain, sub-
cutaneous sarcomas appeared in 97 days in animals averaging 148
days of age, in 116 days in mice 198 days old, and in 148 days in
425-day-old mice. In mice of strain A, tumors arose in 96 days in
animals 161 days old, and in 108 days when the mice were 244 days
old at the time of injection.

I From the Office of Cancer Investigations, U. S. Public hIealth Service, Gibbs Memorial Laboratory,
Harvard University, Cambridge, Mass.
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The following investigations of the effect of age upon careinogenesis
with methylcholanthrene in mice were begun in August 1938.

EXPERIMENTAL

Experiment l.-Male mice of the C3H strain, 1.5, 5, 11, and 17
months of age were injected subcutaneously with 0.8 mg. of methyl-
cholanthrene dissolved in 0.2 cc. of lard. The animals were examined
weekly and were killed and necropsied as soon as an indubitable
tumor was present.
The results are presented in table 1. Although the absolute differ-

ences in the average times at which the tumors arose are not striking,
the average latent period was prolonged as the age of the animals
increased. Thus, although the difTerence between the 6-week-old
animals and 17-month animals is only 2.5 weeks, the relationship 1.5
<5<11<17 is significant. Moreover, whereas the first tumors in
mice 5 months old or younger appeared in 7 weeks, no tumors occurred
before 9 weeks in 17-month-old mice.

TABLE 1.-Experiments 1 and 4. Time of appearance of subcutaneous tumors in
C3H mice 1.6, 5, 11, and 17 months old following injection of methylcholanthrene

1in 5 35 89 111 11211311_ 1 17 .

S9~~~~~~~~~~~~~~~~~

1 CuEd'--- 1.6 17 0.8 190 2 10 6 2 - - ~- . 19 &3
1 ---do -6__ 36 .8 11 1 2 4 1 2 1 ----- 1---- 11 9.4
1 __do 11 38 .8 21 ..6 4 2 2 4 11 20 10.0
-do 17 38 .8 16 3 4 3 1 3 14 10.8

4 __do_ 1.5 17 .4 22 1 2 3 2 2 4 2 2 2 20 11.4

The experiment was terminated at 22 weeks, when one mouse
injected at 11 months and one mouse injected at 17 months of age
were still living and well.

Experiment 2.-Male mice of the I strain, 1.5 and 5 months of age,
were injected subcutaneously in the right axilla with 1.0 mg. of methyl-
cholanthrene in 0.25 cc. of lard.
As sen in table 2, the difference between the two age groups is

more striking wben mice less susceptible to carcinogenic hydrocarbons
than the C8H strain were utilized. At 17 weeks after injection, half of
the younger animals had developed tumors, whereas not one of the
older mice had done so; at 24 weeks, all of the younger animals and less
than half of the older animals had sarcoma. The experiment was
terminated at 30 weeks, when 5 of the older mice were still living and
weli.
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TABLE 2.-Experiment B. Time of appearance of subcutaneous tumors in I mice
1.5 and 5 months old foUowing injection of 1.0 mg. methylcholanthrene in 0.25 cc.
lard

Time in woeks-- 12|13 14J15116J1718192002122223l24125f26 27 28_____ ____ ____ ____ ____

Total Averave
num- time In

iI Average Num- ber of weeksmice months weight, her in- Number of tumors tumors

I c-1. a 16 10 I 1 2 1 1 2 --f-- 10 17.4I--- 5 25 11 - 1 ij 1[..1 il 6 28.+

Experiment S.-Male mice of the L strain (or M leaden strain), 2
months old (10 animals, weighing an average of 20 grams), and 11
months old (10 animals, weighing an average of 33 grams), were
injected subcutaneously with 0.8 mg. of methylcholanthrene in 0.2 cc.
of lard.
Five animals of the younger group developed tumors, at 9, 11, 12, 14,

and 15 weeks, before the first tumor, at 16 weeks, arose in the older
animals. The experiment was terminated at this time because the
condition of the older mice was becoming unsatisfactory.
Experiment 4.-It is to be noted that in the three experiments

described above, there was a marked disparity in the weight of the
younger and the older animals. It was impossible to obtain mice of
the same age with significant differences in weight, for in pure-strain
mice kept under identical conditions and upon identical diets, the
weights at any one age are approximately the same. Therefore, 22
male C3H mice 6 weeks old were injected subcutaneously with 0.4
mg. methylcholanthrene in 0.2 cc. of lard. Since their weight was
about half the weight of the animals 5 months or older, the dose was
proportional to the weight of these animals. As shown in table 1,
tumors arose in 20 out of 22 animals in the average time of 11.4 weeks.
Although the average latent period was longer than in any of the
other groups, regardless of age, it is suggestive that 3 of these young
mice developed tumors before the first tumor was noted in the 17-
month-old animals, despite the great difference in the amounts of the
hydrocarbon administered.

DISCUSSION

In mice of strains C3H, I, and L, injected with 0.8 to 1.0 mg. methyl-
cholanthrene in lard, tumors developed earlier in 39 animals 2 months
of age or younger than in 58 animals that were 5 to 17 months old at
the time of injection.

Since the action of methylcholanthrene in the animal body is still
unelucidated, the results may be interpreted in two ways. First, if
the production of neoplasm by methylcholanthrene is a local tissue
reaction, as is concluded for benzpyrene by Brock, Druckrey, and
Hamperl (5), it may be stated that the younger tissues are more sus-
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ceptible than the older tissues to malignant degeneration with the
agent. Second, if methylcholanthrene acts upon the whole body, the
results are explainable by the variance in the weight-dose ratio. The
studies on the excretion of hydrocarbons (6) support the view that the
whole body is involved in at least the elimination of the compounds,
if not in the actual local neoplasia. It is therefore evident that it
cannot be unreservedly concluded that the subcutaneous tissue of the
younger and rapidly growing mice is more prone to sarcomatous de-
generation with methylcholanthrene than is the subcutaneous tissue
of the fully developed or the seescent animals.
Whether dependent upon the age or upon the relative size of the

mice, the investigation illustrates that in experiments designed to
compare various factors that may influence carcinogenesis with car-
cinogenic hydrocarbons, the age and the weight of the animals, as well
as the strain (7), and possibly the sex must be taken into consideration.

CONCLWSIONS

1. In mice of strains C8H1, I, and L, injected subcutaneously with
0.8 to 1.0 mg. methylcholanthrene in lard, tumors developed earlier
in 39 animals 2 months of age or younger than in 58 animals 5 to 17
mnonths old.

2. The age and/or the weight of pure strain mice modifies the latent
period of carcinogenesis with methylcholanthrene.
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THE PREPARATION AND CLEANING OF THE NIH ANAL
SWAB USED IN THE DIAGNOSIS OF OXYURIASIS

By JOHN P. FOLAN, Laboratory Assistant, Division of Zoology, National Institute
of Health, United States Public Health Service

The NIH anal swab, first described by Hall (1), has been used
extensively in connection with a group study on oxyuriasis conducted
by the Division of Zoology of the National Institute of Health. Be-
cause of an increasing interest in this method of diagnosis, additional
information concerning the swab is frequently requested by public
health investigators and by private physicians. A description will be
given here of the procedure which, after considerable experimentation,
has been adopted for the preparation of the swabs and for their clean-
ing after use.

SPECIFICATIONS FOR THE NIH SWAB

The NIH swab (fig. 1) consists of the swab proper and the tube
housing it. The swab proper is composed

4- GLASS ROD of a solid glass rod approximately 4 mm. m
diameter and 4 inches long, with rounded

PERFORATED ends. The rod is inserted through a No. 00
RUBBER STOPPER single-hole rubber stopper with about 1 inch

1 LABEL of the rod protruding from the larger end
of the stopper, to form a handle. At the

TEST TUBE other end of the rod, a cellophane tip is
held securely by a rubber band made from

RU88ER BAND

rubber tubing having a 3-mm. bore and*RUBBER BAND walls 2 mm. in thickness cut into strips
CELLOPHANE SWAB approximately 2 mm. wide. The tips con-

sist of 25-mm. squares of plain, transparent
(P. T.) cellophane which may be procured

FIGURE 1.-The NTH swab (after m rolls 25 mm. in width.uail, 1937) The swab proper fits into a test tube 15
by 85 mm., to which a label of adhesive tape is attached.
The approximate cost of the material necessary for the iniitial

preparation of 100 swabs is slightly over $3, according to present
prices under Government order; this cost is apportioned as follows:
100 test tubes (85 by 15 mm.) -___---- _--- __________________$1. 60
100 glass rods (4 mm. diameter by 4 inches long)- . 73
100 rubber bands (2 mm. walls, 3 mm. bore)_------------------------- . 04
100 No. 00 one-hole rubber stoppers- -__-___- ___________-__-___. 85
100 strips of adhesive tape (1 inch wide)- -__- _______________-__. 07
100 squares of 1-inch cellophane -_____-_-_-_-_-__-____-_-__. 01

3. 30
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DISPENSER FOR CELLOPHANE RIBBON

In order to facilitate preparation of the swabs, a dust-proof wooden
housing, made of white pine, has been devised for the cellophane roll
(figs. 2 and 3). The front is detachable and is held in position by
two hooks, one at the top (fig. 2B) and one at the bottom of the box.
On the 34-inch bolt (fig. 2C) 3 inches longf, revolves a wooden spool
(fig. 3A) carrying the cellophane reel (fig. 3B). The ribbon of cello-
phane (fig. 2D) passes through an aperture in the front of the box; a
metal strip (fig. 3C) on the inner surface guides the ribbon and feeds
it between two rubber rollers (fig. 3D) operated by a crank (fig. 3E).
The crank is turned until the cellophane strip extends to a ridge
(fig. 2E) placed seven-eighths of an inch below the rollers (fig. 2F),
and the desired length of the ribbon is cut off by forcing the strip up
against a razor blade (fig. 2G) held in position between two metal
strips (fig. 2H) mounted with two small screws.

USE OF NIH SWAB IN DIAGNOSIS OF OXYtTRIASIS

For the diagnosis of pinworm infection, the cellophane-covered tip
of the swab is stroked firmly, with an outward motion, over the peri-
anal folds and across the anal opening, preferably in the morning
immediately after the patient arises, in order to pick up pinworm ova
which may have been deposited during the night by migrating females.
For microscopical examination, the cellophane square is mounted in
water or, if fecal material is apparent, in decinormal sodium hydrox-
ide, and the surface of the cellophane and material released from it are
examined for ova. The remaining parts of the swab may be cleaned
and sterilized as described below, for subsequent reuse.

METHOD OF CLEANING THE NIH SWAB

As received in the laboratory, all swabs used for the diagnosis of
oxyuriasis must be regarded as carrying infective material, The object
of the method here described is the handling of the various parts of
the swab in such a manner that (1) until after sterilization the hands
will not come in contact with any part of the swab proper other than
the handle, and (2) there will be thorough cleaning of all parts of
both the swab proper and the housing. There must be no ova remain-
ing from a previous use of the swab, since such ova might be carried
over to a later examination and thus be credited to the wrong patient,
possibly leading to a faulty diagnosis.
A 10-percent solution of trisodium phosphate has been found to

distort tlle outer layers of the shell of the pinworLi ovum, thus dis-
tinguishng it from nontreated ova. The use of this solution also
loosens the ova and debris from the glass rod and the sides of the
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tube. In addition, this process will loosen the rubber stopper from
the glass rod and enable that part of the swab under the stopper to
be cleaned.
Two containers of approximately 3-liter capacity each are used, one

to receive the swabs and the other the tubes. These parts are m-

Fig. 2.

-B
HOOK AT TOP
AND BOTTOM.

Fig. 3.

CELLOPHANE
SQUARE

FIGURE 2.-TI.rce-ctxrter vicw of NIH cel!ophane ribbon dispenser.

FIGURE 3.-Side view of NIH cel!ophane ribbon dispener.

mersed in the trisodium phosphate solution for 24 to 48 hours; they
are then handled separately, as follows.

The swab proper.-The trisodium phosphate solution is poured off
and the swabs are transferred to a flat-bottomed tray and autoclaved
for 15 minutes at 15 pounds' preSsure.

2 -

A~~
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After cooling, the rubber band which had been used for holding the
cellophane tip in position is removed with forceps. The swabs are
then put under running water for 20 minutes.
The rod and stopper of each swab are dried with a clean piece of

gauze, examined for defects, and stored for future use.
The tube or houing of the swab.-The tubes are handled in much the

same manner as described for the swabs. After having been soaked
in the trisodium phosphate solution, the adhesive tape label is easily
removed from the tubes. The tubes are then transferred to a metal
tray and autoclaved for 15 minutes at 15 pounds' pressure.
After sterilization, the tubes are washed in liquid soap and water

with a stiff brush and rinsed in running water several times. They
are then inverted in a wvire basket and the excess water allowed to
drain off.
Owing to the strong alkali action of trisodium phosphate on glass,

the tubes may become quite cloudy with continued use. The cloudi-
ness may be removed by immersion of the tubes in a 20-percent solu-
tion of oxalic acid until the glass is clear. After drying, the tubes are
placed in an oven at 1500 C. for 1 hour. When cooled, they are
stored for future use.

This method of preparing and cleaning the NIH swab has been in
use in the Division of Zoology for the past 2 years. It has proved to
be both speedy and economical.
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DEATHS DURING WEEK ENDED JULY 8,1939
[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Correspond.
July 8, 1939 ing week, 198

Data from 88 large cities of the United States:
Total deaths' 7,206 7,2M5
Averagefor 8 prioryears- 17,857
Total deaths, first 27 weeks of year- 236, 564 229, Z23
Deaths under 1 year of are -454 543
Avrage for 3 prior years- 1 545
Deaths under I year of age, first 27 weeks of year -14, 025 14,354

Data from industrial Insurance companies:
Policies in force -67,112,141 69,193,356
Number of death claims -8,512 8, 915
Death claims per 1,000 policies in force, annual rate -6.6 6.7
Death claims per 1,000 policies, first 27 weeks of year, annual rate 10.99.6

A Data for 86 dties.
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0DPREVALENCE OF DISEASE

No health department, State or local can effectively prevent or control disease without
knowedge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS
These reports preiminary, and the figures are subJect to change when later returns are received by

the State health officers.
In these and the following tables, a zero (0) indicates a positive report and has the same significance as

anyother figure, while leaders (- ) represent no report, with the impHcation that cases or deaths may have
occurred but were not reported to the State health officer.

Cases of certain diseases reported by telegraph by State health officers for the week
ended July 15, 1939, rates per 100,000 population (annual basis), and comparison
with corresponding week of 1938 and 5-year median

Diphtheria Influenza Measles

Division and State July July July 1934- July July July 1934- July July July 1934-
15, 15, 16, 38, 15, 1s, 16, 38, 15, 15, 16, 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me-
rate cwes cae dian rate cases cases dian rate cases cases dian

NxW ENO.

Maine .
New Hampshire.
Vermont-
Massachusetts _
Rhode Island --_-
Connecticut .

Mi.A.

New York-
New Jersey . _
Pennsylvania--_

E. NO. CEN.

Ohlo _--._
Indiana-_--_
llinobs
Michi3an3
Wisconsin .

W. NO. CEN.
Minnesota ._-_
Iowa '
Missouri- __
North Dakota
South Dakota.
Nebraska-
Kansas-____--

6
10
13
4
8
0

8
8
11

15
11
6
2

2
8
4
15
8
15
0

a
1
C

21
7

22

6~
10
17
6

4I
3
2

4
0

2

15 17

22 13

114 1o
3 3

8 1
15 12

22 11
13 1
22 2E
14 14
3 a

II 4
2 4
9 12
1 1
2 2
1 2
3 6

I- --

_-- -

_-
1---

8
14 16 13 a3

----- --- -- 41 2
r ----- - - - -- - -

10
18
7

2

2

467

13
12
10

1
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(1396)

7
8
7

4

-I
1

2

2

.302
71

1,019
482
397
321

336
24

34

59
9
15

104
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111

4
285
113
31
28

50
7

76
410
52
108

39

48
157
2

38

840 1, W,
20 %
66 541

7,

23

190

29
55
3
39
15
8
10

233
10
91

482
659

122
57
15
42

22
21

80

3
29

217
16
53

1,066
247
514

604
27

299

137
669

53
15
85
8
3

22
21
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1
3
3
D
1
3

------

------
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Cases of certain diseases reported by telegraph by State health officers for the week
ended July 15, 1939, rates per 100,000 population (annual basis), and comparison
with corre8pondi wweek of 1988 and 5-year median-Continued

Diphtheria Influenza Measles

Divison and State July July July 1934- July July July 1934- July July July 1934-
15, 15, 16, 38, 15, 15, 16, 38, 15, 15, 16, 38,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, me-
rate cases cases dian rate cases cases dian rate cases cases dian

So. ATL.

Delaware. -----

Maryland I3 ____
Dist. of Col __
Viinia .--
West Virginia
North Carolina 2 4
South Carolina
Georgia 4
Florida,'

Z. so. CiN.

Kentucky-
Tennesse4-
Alabama 4
Mississippi

w. s0. Cl:N.

Arkansas
Louisiana 4

Oklahoma-
Te 4xa

MOUNTAIN

Montana-
Idaho 2--------------
Wyoming-_
Colorado 6 __
New Mexico-_____
Arizona .__
Utah .-----

PACIiC

Washington--______
Oregon _
Calioria _

Totl---------

28 weeks _______

f

21

11

I

1I

IC

24

C

c

114

2

A
11
3
7

6

10

2

4

3

10
a

a
4

1
119

0

0

0

5

0

0

1

0

1

21

1

2

6

11

3

10

3

16

6

2

5

9

3

5

12

4

20

1

4

0

9

0

2

5

0

1

16

4

7

9

10

2

a
3

a
3

10

4

5

9

3

20

1

0

0

3

0

1

0

8
36
30
1

229
43
21

5
1

19
11
1

84
26
7

6C

-
;

4I

-

C

20
83

283
171

5

120

22
25
33

27
35
91
2

82

8

11

3

21

65
41

301
33

-
i

3 3 3 2 15

23 13 15 5 39 22 19
16 9 7 7 14 8 23

15
75
6
72

6
31
3

87

10

s

11
42
91

.is~ i

0-

6 21

20 14 17 16

4

11
7

55

I

57

40
70

271
20

458
77
49
49
238

23
5366

20
85

29
2

21
16
4
4

24

I
8131
10
60
41
86
8

a

40
19
10

30 4
6 9

21 8
47 76

38
5

30
8

17

107

1,135 368 21
303 61 18
393 479 397

13

5
2
30
8
7
22

45
17

323

13 335 317 2317 1459 746 3,622 5,067 5,067
_ _ _ _ _ _ _ _ _ _ ______- _ IA_

10, 75912, 796j13, 6851 2531150, 230j44, 4031 102., 780j 4941342, 249 751,050A 656, 834

See footnotes at end of table.
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Cases of certain diseases reported by telegraph by State health officers for the week
ended July 15, 19$9, rates per 100,000 popultion (annual basis), and comparin
with corresponding Week of 1938 and_6-year median-Continued

Meningitis, meningo- Pollomyelltls Scarlet fever
coccus

Division and State July July July 1934- July July July 194- July July July 1934-
15, 15, 16, 38, 15 15116, 38, 15, 15, 16, 38,

1939, 19, 1938, me- 1b, 1, 1938, me- 1939, 193, 1938, me-
rate cases cases dian rate cases cases dian rate cases cases dian

NEW ENO.

Maine
New Hampshire
Vermont -------
Massachusetts-
Rhode Island
Connecticut-

MID. ATL.

New York
New Jersey
Pennsylvania

B. NO. CNN.

Ohio -.

Indiaa -----
1Ilnois'2--- - - - - -

Michigan I
Wisconsin

W. NO. CNN.

MInnesota-
Iowa 2 _- --
Missouri _
North Dakota _
South Dakota
Nebraska
Kansas

80. ATn.
Delaware
Maryland 2 8 _
Dist. of Col-
Virginia

West Virginia
North Carolina 24

South Carolina
Georgia

Florida 4

Z. 80. CNN.

Kentucky -- --------
Tennessee 4
Alabama'
Mississippi

W. S0. CNN.

Arkansas
Louisiana 4
Oklahoma
Texas 4

MOUNTAIN
Montana 2

Idaho
Wyoming
Colorado I
New Mexico
Arizona --
Utah 2 32...............

PACIC

Washington
Oregon
California

0

0

0

1.
0

0

0

0
2

. 1.5

.6
0

0

0

0

01

0

0
. 0

0

0

6

0

2.9

5

0

3

5

0

0

0

5
2.4

0

0

9

0

0

0

0

0

0

0

0

0.8

Total-
. 1.1

I

C

c
c

27

28weeks_-.8 1,232

0

0

0

1
0

0

4

2
4

0

0

0

0

0

0

0

0

0

0

0

3

2

o2
1D

0

0
0
0

37,

0

0

0

1
0

2

0

2

0

2

1

0

0

0

0

1
0

0

.0
1
2

4

0

4
1

1

0

0

0

1.
0

0

2.
2.
0

4

1.

3
5

4

0 12
0 0

I 2 1.1
1 15
0 0

0 41 1 0

0 0

3 0

0 0

4 1.

0

3 4
1 55
1 8
0 9

1 5

2 4
0 4

1 0

1 2.5
1 2.4
0 2

2 12

0 0

0 0

0 0

0 5

0 12
0 12
0 10

0 0

0 0

3 37

-791- 6[

2

2

II

1

1

0
0

45

143

0
0
0
1
00

6
2
0

5
1
5
5
2

6
0
1
2
0
1
0

0

0

0
30
5
3

13

II

0
0
0
0
1
1
0

0
0~
4~

0

0

1

1

1

0

2

2

0

1

1

2

3

0

1

1

I

C

C

C

C

0

19

191

11

0

0

2

3

D
D
1
2
1

I

31

39

11
37
ec

701 27
45

2 90
) 74

25
26
10
15
30
19
64

39
49
8

26
24

13
3

2
15

7
2f6
18

5

2
17
10
14

75

153
43
49
12
40

15
25
54

38~

51

1
517

101
31
98

91
18
69
85
42

13

13
8

2

4
5

23

2
16
1

14
9
9

1

15
5

4

15

10
2

1

7

17

8
2
7
9

4
1
4

5
5

66

9563

14

11

14

3

2

1

1

1.

11

310

10

24

5

2

9

15

10

81

1, 298

10
1
4
138

6

19

10
17
18

7Z
3

8
2
6
4

6

3

2831911I14 10
3
4

66
6

12

167
31
144

120

26

139

137

66

34

19

19

10
2
4

27

2

16
3
8

17
17
2
5

1

11

4

9

3

6

6

7
30

4

3

1

21

5
4

9

14

11
81

1,391
9

,7951 1.4 1, oj 625 11346j 160112, 675132, 945 116,214

See footnotes at end of table.
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I
I
c
I
c

0
1
3
1
1
3
1
1
1

I
I
I

1: F

I

1--

I

I

s

I

i
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I 4
1

I

II

I

i
I

I
I
I

II

I

I I

4
1

II

I

I
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Cases of certain diseases reported by telegraph by State health officers for the week
ended July 15, 1939, rates per 100,000 population (annual basis), and compari4on
wuth corresponding week of 1988 and 5-year median-Continued

Smallpox Typhoid and paatyphold Whooping coughfever

Division and State July July July 1934- July July July 1934- July July July
15, 15, 16, 38, 15, 15, 16, 38, 15, 15, 16,

1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 193s,
rate cases cases dian rate cases cases dian rate cases cases

NEW ENG.
Maine .
New Hampshire.
Vermont
Massachusetts --

Rhode Island-
Connecticut-

MID. AT
New York-
New Jersey I
Pennsylvania

B. NO. CEN.
Ohio
Indiana
Illinois 2
Michigan' .
Wisconsin-

W. NO. CEN.
Minnesota-
Iowa -2 ____________
Missouri
North Dakota
South Dakota
Nebrskaska
Kansas ---

50. AM
Delaware-
Maryland 2 -_-__
Dist. ofCol-
Virginia -_-
West Virginia _
North Carolina' 4----
South Carolina ___
Georgia 4_____________
Florida 4'

E. 80. CEN.
Kentucky-
Tennessee 4 .
Alabama 4 _.
Mississippi-

W. 80. CEN.
Arkansas-
Louisiana 4' ______
Oklahoma-
Texas4.

MOUNTAIN
Montana 2 t__-__Idaho 2'-------------
Wyoming-
Colorado 6_--
New Mexico-__-_-
Arizona ------
Utah 2 3".......

PACIC
Washington-_-
Oregon-
California-

Total ._____
28 weeks-_--_-_

0
0
0
0
0
0

0
0
0

9
3
2

11

0

4
26
4
15
53
11
3

0
0
0
0
0
3
0
0
0

0
0
0
0

2
0
0
0

0
0

44
10
0
25
0

5111

0
0
0
0
0
0

0
0
0

12
2
3

0

2
13
3
2
7
3
1

0
0
0
0

2
0
0
0

0
0
0
0

0
0
0

0
0
2
2
0
2
0

1
1

14

0
0
0
0
0
0

0
0
0

0
25
13
4
0

7
6
8
4
0
3
1

0
0
0
0
0
0

0
0
0
6
0
0

5
51
1
6
0
4
0
2'
0

18
8
14

0
C
0
0
0
0

0
0
0

0
2
11
0
5

6
5
5
1
1
8

0
0
0

0
0
0
0
0
00
0
0
0
0

0

0
1
0

1
213

0
10

N

0
9

5
7
3

7
12
16

0

0
4
6
0
0
0
3

20
6
32
69
46

3

64
56
23
23

32
97
40
25

9
20
0

24
74
25
10

6
1016

0

4
0
3

13
6
6

9
8

25

1

0

0
2
5
0
0
0
0

2
4

37
17

219
21

37
32
13
9

13
40
20
30

2
0
5
6
2

2
2
7

I

0
0
0
4

414
1

8
16
17
0
3

1
2
7
1
0
I
7

1
12
3

26
4

21
11
50
1

38
45
20
11

28
21

55

2
3
0
7
3
6
3

5
3
17

I

12
14

12
I

21
a
2

I
2

21
6
0
1
6

I
12
1

17
9
25
22
50
1

38
45
24
16

23
21
26
40

2
0
0
2
5
4
0

5
3111

6342
B 161

237
151

281
;222

401
140
237
191
373

68
69
46

421
23

130
61

138
200
30)7
109
22

400
49
99

76
229
37

37
385
8
95

56
0
22
183
235
0

755

52
99
89

2(

7 14C
31

41
1423
0412 3

524L
362
181i 212

35
34
36
58
3

34
22

65
38
58
8

274
18
34
33

44
130
21

15
159
154

115

606
17

76

17
20
109

B 16
0

7 36
94
14

3 64

66031 318
334

t 302
15

415
448
245

66
27
40
51
10
20

!119

6
49
12
88
71

340
101
26
0

52
62
34

18
68
49

268

55
2
5
50
18
18
74

62
35

249

3_-_ 1 _140 1031 171 4371 520 594 1741 4.295 5,04a~~~~~~~~~~~~ ,, ._ _o . .
<!n

.1

011Qt
1

O

12 78,4541 1227OI 0,78I 71 4O41 o, =a

INew York City only.
Rocky Mountain spotted fever, week ended July 15, 1939, 22 caes as follows: New Jersey, 3; Illinois, 3;

Iowa, 3; Maryland, 1; Virginia, 4; North Carolina, 5; Montana, 1; Idaho, 1; Utah, 1.
' Period ended earlier than Saturday.
4 Typhus fever, week ended July 15, 1939, 77 cases as follows: North Carolina, 6; Georgia, 27; Florida, 5;

Tennessee, 5; Alabama, 17; Louisiana, 2, Texas, 15.
' Delayed report.
6 Colorado tick fever, Colorado, 2 caes.
7 One case reported as Rocky Mcuntain spotted fever in Montana during the week ended July 1, pub-

lished in the PUBLIC HEALr RzsoaTs of July 14, 1939, p. 1293, was later diagnosed as smallpox.

5, 268 105 RAW, 344'1% , U"



Jul 1939 1400
ROCKY MOUNTAIN SPOTTED FEVER

Cases reported by States, Feb. £6 to July 25) 1939

Feb.28 Mar. 26 Apr. 23 May 21 June 18 Week
State to Mar. to Apr. to May to June to July ended

25 22 20 17 15 July22

New Yorkl -_- 8 3-_
New Jersey --- - 4 8
Pennsylvan -- ----- ---- - -- ----- ------ ------ 61
Ohio - -- 3 2 -Indiana_ _ _-- - 2 1
Illinois _______--_------ _--- 1 1 -

Iowa -__------1 10 9 2Missouri - _ __ 1.. ___-__
Delaware - - _ 8- _-Maryland - - 7 13 11 5District of Cou ii - --------- ---------- 2 2 21
Virginia - -1 13 10 1
North Carolina _-- - 8 13
Georgia _--------------------- .- -

Tennessee --_- ----1-----------1 ___ 8 8
Montana ___ --------- - 2 2 8 5 1 -_._Idaho ____--__-----4 7 4 5Wyoming 3____ _ 14 16 5 8Colorado ---2 3 9 4
Utah --- 2 B 5 6 3

Washington - _ 2 8 2 _-___-.Oregon -9 16 7 2

11 other case was reported in Montana as occurring In February, exact date not given.

SUMMARY OF MONTHLY REPORTS FROM STATES
The following summary of cases reported monthly by States is published weekly and covers only those

States from which reports are received during the current week.

Menin- -

Phoid
gitis, DIph- Influ- Ma- Mea- Pel- Polio- Scarlet Small- andstate memni- theria enza laria sles lagra 1itis fever pox parat1.
cus fever

June 1939

Delaware -1 0 --- 43 0 13 0 2Iowa _ -- 2 18 9 1 511 0 144 54 12Kentucky -2_ 2 15 23 16 48 8 1 55 3 52Maine -0__ O 4 1-- 568 37 0 3Nebraska ----. 1 4 10 -- 454 2 31 21 2New.Jersey-_ _ 2 42 9 117 1 353 0 6Ohio - ___ 3 48 61 1 243 1 0 642 58 26Pennsylvania _ 36 72 3 611 2 3 716 1 29Texas -3 74 371 451 1.340 134 11 90 13 70Vermont0 0 --- 430 0 17 0 1West Virginia---_-- 1 18 28 1 46 9 0 66 1 85
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Just 19

Anhra: Cases
Penslvania .-_ 2

Chiekenpox:
Delaware 6
Iowa 139
Kentucky 49
Maine -71
Nebraska - 24
New Jersey -627
Ohffio-. -_____ 1,015
Pennsylvania-- 2,015
Texas -- 343
Vermont -- 65
West Virginia -- 40

Diarrhea:
Ohio (under 2 years;

enterstis included) 73
Dysentery:

Iowa (bacillary)-- 2
Kentucky - - 59
New Jersey (amoebic). 1
Ohio (amoebic) 1
Ohio (bacillary)- 19
Pennsylvania (amoe-
bic)- 4

Texas (amoebic) 4
Texas (bacillary)- 295
West Virginia (baci-
lar)-9

Encephalitis, epidemic or
lethargic:
New Jersey - _- 3
Ohio- 2
Pennsylvania __ 2

German measles:
Maine -___ 6
New Jrsey -38
Ohio- 14
Pennsylvanta- 46
Vermont ____ 6

ImpetiFo contagiosa:
Ohio - ---- 30

June 193-Continu.d
Lead poisoning: Cases

Ohio-------- -- 10
Leprosy:

Ohio -- 1
Texas-. ------- 1

Mumps:
Delaware -- 14
Iowa - 111
Kentucky -- 79
Maine- 58
Nebraska -- 22
New Jersey -- 05
Ohio: -- 1,421
Pennsylvania-- 1,109
Texas -- 125
Vermont -- 128
West Virginia 56

Ophthalmia nconatorum:
New Jersey -- 12
Pennsylvania -- 4
Texas- _- 2

Puerperal septicemia:
Ohio- 2

Rabies in animals:
Iowa- 5
New Jersey -- 63
Texs- -

Rabies In man:
Ohio-- 2

Rocky Mountain spotted fe-
ver:
Delaware -- 3
Iowa- 11
New Jersey-- 7
Ohio- 5
Pennsylvania-9
West Virginia- 2

Septic sore throat:
Iowa-- 5
Kentucky- 13
Nebraska-- 3
New Jersey------- 25
Ohio -- 117

July 28, 19O

June 1939-Continued
Tetanus: C ases

New Jersey -- 2
Trachoma:
Maine- - 1
Pennsylvania- 1

Trichinosis:
New Jersey __--
Pennsylvania 1--

Tularaemia:
Kentucky - 2
Texas-----------------

Typhus fever:
Maine- 1
Pennsylvania -- 1
Texas- 36

Undulant fever:
pelaware -- __ 1
Iowa - .--
Kentucky - --

Maine -2
New Jersey -5 _
Ohio- 6
Pennsylvanlia __ _____ 9
Texas - - 17
Vermont - ---

West Virginia-_-_-
Vincent's infection:

Maine --------------- - 2
Whooping cough:

Delaware - 45
Iowa - 131
Kentucky- 97
Maine -211
Nebraska -97
New Jersey-_ 1,207
Ohio- 867
Pennsylvania- 1,639Texas---------------5--84
Vermont - - 152
West Virginia -___ 76
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CASES OF VENEREAL DISEASES REPORTED FOR MAY 1939

These reports are published monthly for the information of health officers in order to furnish current
data as to the prevalence of the venereal diseases. The figures are taken from reports received from State
and city health offloers. They are preliminary and are therefore subject to correction. It is hoped that
the publication of these reports will stimulate more complete reporting of these diseases

Reports from States

1
District of Columbia
Florida -

(leorgia- -_
Idaho ---
mlinois -

Indiana-
Iowa-
Xansas --

Kentucky -_- -

Louisiana _
Maine.
Maryland-
Massacbusetts
Michigan
Minnesota.
Mississippi-
Montana _ --

Nebraska _
Nevada'-
New Hampshire-New Jersey-
New Mexico-
New York
North Carolina -

Vnorth Daknta
Ohio-
Oklahoma
Oregon-
Pennsylvania-
Rhode Island-
South Carolina
South Dakota-
Tennessee-------------------
Texas ----------------------------------------
Utah-
Vermont-----------------------------

Virginia
Washington-
West Virginia-
Wisconsin-
Wyoming _-_
Hawaii

byphils Gonorrhea

Cases re- Monthly Cases re- Monthly
ported case rates ported case rates
during per 10,000 during per 10,000
month population month population

1,332
814

107
150
1.99
502

1,472
1,852
2,618
806
237
219
956
907
38

987
462

1,276
244

2, 510
1,585

42
67

767
119

5,233
2,361

35
1,636
1,274
159

1,345
98

1,317
13

927
5,708

12
10

1,740
249
306
93

45,4411

4.60
5.70
3.97
3.79
1.00
.86

6.86
8.01
8.81
6.00
.61

3.32
2.32
.93
1.17
3.27
4.25
.44
5.88
1.04
2.64
.92

12.41
3.97
.78
.49

1.77
2.82
4.04
6.76
.50

2.43
F.00
1.55
1.32
1.44
7.02
.19

3.20
9.25
.23
.26

6.43
1.50
1.64
.32

1.93

3.52

220
120
222

1,455
53
65
35

300
148
310
12

1,285
82
128
100
342
102
32
265
358
520
126

2 577
181
13
31

195
30

2,017
348
38
285
277
92
195
42
337
17

3.38
843
25
15

298
176
114
169
4

83

14,960

.76
2.91
1.08
2.36
.49
.37
1.34
4.78
.89

1.00
.24
1.63
.24
.50
.54
1.17
.48
.37
1.58
.81
1.08
.48

12.74
.45
.24
.23

._______--

.45

.71
1.56
1.00
.54
.42
1.09
.90
.19
.62
1.80
.25
1.17
1.37
.48
.39
1.10
1.06
.61

.37

.17
2.05

1.16

See footnotes at end of table.
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Reports from cities of 200,000 population or over1

Atlanta, Ga - -- - 266 8.86 47 1.57
Baltimore, Md - -582 6.97 189 2.26
Birmingham, Ala - -318 10.80 79 2.68
Boston, Mas - - 200 2.51 129 1.62
Buffalo, N. Y -- - 100 1.66 49 .81
Chicago, Ill - -1,706 4.65 890 2.43
Cincinnati, Ohio - -212 4.49 98 2.07
Cleveland, Ohio - 269 2.85 101 1.07
Columbus, Ohio - 61 1.95 12 .38
Dallas,Tex - - 222 7.30 108 3.55
Denver, Colo - 67 2.22 43 1.43
Detroit, Mich - -545 3.00 266 1.47
Houston, Tex-- 317 & 85 110 3.07
Indianapolis, Ind - -25 .65 22 .57
Jersey City, N. J - -23 .71 11 .34
Louisville, Ky - - 253 7.46 56 1.65
Memphis, Tenn - 249 8.53 111 8.80
Minneapolis, Minn- 75 1.50 23 .46
Newark, N. 3 - -311 6.85 106 2.33
New York, N.Y - -3,996 5.33 1,598 2.13
Omaha, Nebr - -35 1.57 8 . 36
Philadelphia, Pa - -488 2.43
Pittsburgh, Pa - - 362 5.14 18 .26
Portland, Oreg -- 90 2.81 51 1.59
Rochester, N. Y - - 32 .94 37 1. 08
St. Paul. Minn - - 34 L18 9 .31
Ban Antonio, Texs- 1_50 5.73 81 3.10
SanFrancisco,Calf -- - 166 2.41 164 2 38
Seattle, Wash - - 109 2.82 82 2112
Syracuse, N. Y -- - 120 5.32 21 .93
Washington, D. - - 602 & 01 300 i 78

iNo report for current month.
IReports not received from Akron, Dayton, Kansas City, Mo., Los Angeles, Milwaukee, New Orleans,

Oakland, Providence, St. Louis, or Toledo.

WEEKLY REPORTS FROM CITIES

City reports for week ended July 8, 1939
This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of show-

ing a cross section of the current urban incidence of the communicable diseases listed in the table.

Dlphl- Influenza Mea_ Pnen_- Scar- Small- Tuber- Tyi Whoop- DeathsDiph- __________ ~~~let Sa losTube Ty-l Whopn Dats
State and city theria sles monia fever pox culosi Pever ugh all

cases Cdsej D eathscaeathscase s cases c auses

Data for 90 cities:
5-year average- 118 32 14 2,012 339 63 8 374 s8 1,334
Current week 1- 64 13 12 998 210 296 0 327 21 1,113 .

Maine:
Portland-0 8 2 0 0 0 0 1 27

New Hampshire:
Concord 0 _ 0 0 0 0 0 0 0 0 8
Manchester--- 0 0 0 0 0 0 0 0 0 6
Nashua- 0 0 0 0 0 0 0 1 0 6

Vermont:
Barre -~ 0 0 0 0 0 0 0 0 6 2
Burlington__ 0 0 4 0 0 0 0 0 0 16
Rutland ____0 0 0 0 0 0 0 0 8

)Massachusetts:
Boston-2 0 80 10 7 0 4 0 27 187
Fall River 1 0 1 0 1 0 2 0 0 21
Springfield 0 12 0 1 0 0 0 0 31
Worcester 0 0 11 6 1 0 0 0 12 45

Rhode Island:
Pawtucket 0 0 0 0 0 0 0 0 0 10
Providence 0 0 51 3 6 0 3 0 12 51

Connecticut:
Bridgeport _
Hartford-0 0 1 0 0 0 1 0 7 30
New Haven___ 0 1 0 39 0 0 0 0 0 4 29

New York:
Buffalo----- 0 --- 0 24 3 8 0 5 0 12 112
Now York 9 1 1 106 35 44 0 67 1 120 1,205
Rochester 0_O 1 0 27 3 2 0 2 0 5 61
Syracuse-0 -__- 0 113 1 1 0 2 0 84 so

IFiures for Bridgeport and Winston-Salem estimated; reports not received.
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City reports for week ended July 8, 1939-Continued

Diph- Inluea Moa- Pneu- SC - Si
State and city theria SUBs monia otr I

cam Cases Doaths ca dat cases

Now Jersoy:
Camden-
Newark --

Trenton
Pennsylvania:

Philadelphia-
Pittsburgh.
Reading-
Scranton-

Ohio:
Cincinnati-
Cleveland-
Columbus-_
Toledo

Indiana:
Anderson-
Fort Wayne--
Indianapolls-_
Muncieo
South Bend--
Terre Haute

Iinois:
Alton _____
Chicago-__-
Elgin-
Moline
8pringfleld-

Michigan:
Detroit-
Flint
Grand Rapids-

Wisconsin:
Kenosha
Madison
Millwaukee-
Racine--
Superior

0

1
0

1

1

0

0

0

1

000

0

0

2

0

0

0

0

9

0

0

0

2

0

1

Minnesota:
Duluth- 0
Minneapolis-_ 0

St. Paul 0

Iowa:
Cedar Rapids. 0

Davenport 0

Des Moines--- 1.

Sioux City- O
Waterloo- 4

Missouri:
City O0

St. Joseph 0

st. Louis

North Dakota:
Fargo

Grand Forks_ 0-

Minot 0

South Dakota:
Aberdeen 0

Sioux Falls- O
Nebraska:

Lincoln__ 0-

Omaha 0

Lawrence__... 0

Topeka _ 0

Wichita 0

Delaware:
Wilmington_ 0-

Maryland:
Baltimore 2 2
Cumberland 0

Frederick --O-0

District of Colum-
bia:
Washington-- 0-

Virginia:
Lynchburg 0

Norfolk 0

Richmond 0

Roanoke 0-

0

0

0

0

0

0

00

0

0

0

0

0

0

1

0

0

0

0

0

0

0

0

0

0

1

7
0

23
0

8
0

0

4
4

19

0

0

2
0

0

0

0

12
0

0

1

39
0

2

0

34
2
1
7

0

1
1

6
0

3
5

2
2

0

0

0

0

0

15

1

0

1

5

0

1

2

0

0

0

5
6
1

11
23
0

4

6
10
0

4

0

0

4

0

0

41

0

1

31
2
9

0

0

15
0

0

0 3 1 0

0 2 2 5
0 3 4 3

7 0

0 1

O 3 0 0

3 0

0 2

0 1 1 2
0 1 1 0

0 1 4 4

0 0 1 0

0 0

O 2 0 0

9 0

O 0 0 2

3 0

2 2 1

0 0 0 1
0 1 1 0

0 1 2 2

0 1 1 0

1 6 3 2
0 0 0 0

0 12 1 0

0 47 4 3

0 7 1 0

0 1 0 0

0 26 2 0

0 0 1 0

nall- Tuber

)ox cuboek

ises deattv

0 0

0

0 4

0 20
0 7
0 0

0-

0 3
0 15
0 2
6 6

0 2
0 0
O 3
0 0

0 0

0 0

0 0

0 38
0

0 0

0 0

0 13
0 0

0 0

0 1
0 0

0 2
0 0

0 0

0 1

0 4

0 2

1 0

0 6
-0 0

0 7

0 0

0 0

7-

0 0

0 1

0 0

0 0

0 1

0 0

0 7

0 0

0 0

0 7

0 0

0 1
0 3
0 1

I Ty- Whoop- Dts
, phoid lng allweerCugh __se

0

0

0

0

0

0

1

0

0

01
0

0

0

0
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City reports for week ended July 8, 1939-Continued

D1I . Influenza M pDen lc1r- Ty- Whooa Deaths
I Diph- Mete neu- Small- Tuber- phoid inge> Deats,

State and cit therla ales monla fvrPox culosis fvrcuh all

ca Cases o Deatbs case destaths cases deaths faese cough causes

West Virglnia-
Charleston---- 0 ---- 0 0 0 1 0 0 1O 10

Huntington 0 --- 0 0 0 0 0-O-_
Wheeling--- 0------00 0 0 0 0 1 1 6 21

North Carolina:
Gastona- 0 --- 0 0 0 0 0

Raleih O 0 0 0 0 0 0 2 0 0 12
WilmIngton..--- 0 O 0 1 0 0 0 0 0 0 8
Winston-Salem-

South Carolina:
Charleston 0 8 0 0 0 0 0 0 0 0 21

Florence---- 0 0 0 1 0 0 0 0 0 6

Greenvile 0 0 0 1 0 0 0 0 0 17Georgia:
Atlanta 1 1 1 0 4 0 0 5 1 0 89

Brunswcck 0 0 0 1 0 0 0 0 0 2

8avannah 0 O 0 00 0 4 0 11 28

l!lorida: Miami 0 0 0 1 1 0 1 0 0 22

Tampa-0 0O 6 1 0 0 1 0 0 18

Kentucky:
Ashland-0 0 0 0 0 0 0 0 0 4

Covington 0 0 0 1 0 0 4 0 0 12

Lexington 0 0 3 0 0 0 1 0 1 18

Louisville 1 0 0 2 0 0 4 1 11 52

Tbennessee:Knoxvelle 0 0 0 1 0 0 0 0 0 21

Memphis 0 0 0 2 2 0 5 2 18 62

Nashville- 0 0 0 0 0 0 3 1 8 53

Alabama:Birmingham 1 2 0 2 0 0 4 0 1 57

Mobie-0 0 0 1 0 0 1 0 0 21

Montgomery 0 -- 0 0 0 0 0 -O
Arkansas:

FortSmith 0 --- 0 0 0 1 0

LittleRock 0 0 0 0 0 0 2 1 1____
Louisiana:

LakeCharles -- 0 0 1 0 0 0 0 1 0 2

New Orleans- 2 1 1 1 9 4 0 9 2 8 140

Shreveport 2 0 1 9 0 0 3 0 1 67

Oklahoma:
OklahomaCity- 0 0 0 4 1 0 2 0 3 36

Tulsa- 0---0 0 0 0 2

Texas:
Dallas- 3 1 0 6 1 1 0 3 0 0 68

FortWorth 0 0 3 2 1 0 2 2 0 37
Galveston 1 0 3 1 1 0 0 0 0 16

Houston- 3 0 3 3 2 0 4 0 0 64
Ban Antonio-- 0 0 0 2 0 0 7 0 0 89

Montana:Billings 0 0 0 0 0 0 1 0 0 16
Great Falls 0 0 18 0 0 0 0 0 0 5

Helena 0 0 0 0 0 0 0 0 0 4

Missoula-0 0 0 0 0 0 0 0 0 2

Boise-0 0 0 0 0 0 0 0 0 2

Colorado
Springs -------

1 0 0 0 0 0 2 0 0 10

Denver-4 0 15 1 3 0 1 0 13 69

Pueblo-1 0 1 2 0 0 0 0 13 13
Mew Mexico:

Albuquerque-- 0 0 0 0 0 0 1 0 3 14

SaltLakeCity- 0 0 7 0 2 0 1 0 28 88
Washington:Seattle 2 0 185 2 2 0 7 0 2 89

Spokane-0 18 0 0 0 0 0 0 16

Tacoma-_____ 1 0 4 1 2 0 0 0 0 22

Portland-0 0 O 4 6 4 0 0 0 2 62
Salem- 0--- 0 0 0 0

Caifornia:
LosAngeles ---- 7 0 68 11 10 0 23 0 14 285
Sacramento-.... 0 0 8 1 1 0 0 0 2 26

SanFrancisoo. 4 1 _ 2 7 6 0 3 0 6 135
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City reports for week ended July 8, 1939-Continued

Meningitis, Meningitis, Polio-

State and city menngococcus oloe- State and city meningooccus

Cases Deaths cases Cases Deaths ca(scs

Maine: Virginia:
Portland O O- - 1 Norfolk-0 0 1

New York: South Carolina:
Buffalo -- 1 0 Charleston.____.0 0 8
New York-- 0 0 1 Georgia:
Rochester -- 0 0 2 Atlanta 1 0 8
Syracuse -- 1 0 Kentucky:

Pennsylvania: Louisville -1 0 0
Philadelphia-0 0 2 Tennessee:

Ohio: Nashville -______ 0 0 1
Cincinnati -- 1 0 0 Oklahoma:
Cleveland-- 0 0 1 Tulsa-0 0 1
Toledo -- 0 0 1 Texas:

Michigan: Dallas-0 0 1
Detroit --- 0 0 San Antonio-0 0 2

Wisconsin: California:
Madison-- 0 0 1 Los Angeles-0 0O

Encephalitis, epidemic or letharqic.-Cases: St. Paul, 1; Topeka, 1.
PeUagra.-Cases: Philadelphia, 1; Wilmington, N. C., 1; Charleston, S. C., 2, Savannah, 5; Nashville, 1;

Los Angeles, 1.
Typhus feerr-Cases: Baltimore, 1: Savannah, 1; Mobile, 1; Lake Charles, I; New Orleans, 1; Fort

Worth, 1; Houston, 2.



FOREIGN AND INSULAR

CANADA

Provinces-Communicable diseases-W;eek ended June 24, 1939.-
During the week ended June 24, 1939, cases of certain communicable
diseases were reported by the Department of Pensions and National
Health of Canada as follows:

Nova New Qu-e On- Manl Sas| Alber- BritishDiseaseScotia Bis bec tario toba- katch- t Colum- Total
wick ewan ta bia

Cerebrospinal meningitis --1 2 1---1 4
Chickenpox -36 130 46 199 21 8 22 38 400
Diphtheria -1 23 3 2 1 --- 30
Innuenza - ---- 3 --- 8 1 --- 21 33
Measles -8 1 20 96 795 34 2 7 962
Mumps-I _--- 19 62 33 --- 6 121
Pneumonia - --- 12 --- 11 1 1 1 13 39
Poliomyelitis _ _ _ 1 3 1 1 6
Sarlet fever - 3 36 15 98 11 5 11 9 188
Smallpox ----- 1 22 23
Trachoma - 3 1 1 6_5
Tuberculosis -24 9 34 53 4 18 --- 142
Typhoid and paratyphoid
fever------------- 1 15 3 --- 1 1 21

Whooping cough - 33 117 12 101 12 22 11 52 260

' Delayed reports; cases reported occurred since Jan. 1, 1939.
NOTE.-Prince Edward Island reported no cases of any of the above diseases

GREAT BRITAIN

England and Wales-Infectious diseases-13 weeks ended April 1,
1939.-During the 13 weeks ended April 1, 1939, cases of certain
infectious diseases were reported in England and Wales as follows:

Disease Cases Disease Cases

Diphtheria -14,678 Puerperal pyrexia -2,341
Dysentery- 466 Scarlet fever -21,698
Ophthalmia neonatorum -1 1,70 Sinallpox- I

Pneumonia -19,868 Typhoid fever -249

England and IVales-Vital statistics-First quarter 1939.-During
the first quarter ended March 31, 1939, 153,547 live births and
154,158 deaths were registered in England and Wales. The following
statistics are taken from the Quarterly Return of Births, Deaths, and
Marriages, issued by the Registrar General, and are provisional:

(1407)
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Birth and death rates in England and Wales, quarter ended Mar. 31, 1939

Annual rates per 1,000 population: Annual rates per 1,000 population-Continued.
Live births - _15.1 Deaths from-Continued.
Stillbirths -__--- .62 Influenza --0.61
Deaths, all causes -_- _- _15. :2 Measles_-_- - .01
Deaths under 1 year of age 1165 Scarlet fever-_ .01
Deaths from: Typhoid and paratyphold fever-- .00

Diarrhea and enteritis (under 2 year Whooping cough_.----.04
of age) -_1- &55

Diphtheria - __--_--------. .07
1 Per 1,000 live births.

ITALY

Communicable diseases-4 weeks ended April 23,1939.-During the
4 weeks ended April 23, 1939, cases of certain communicable diseases
were reported in Italy as follows:

Disese Mar. 27- Apr. Apr. Apr.Apr. 2 3-9 10-16 17-23

Anthrax _------__----- -- - 14 3 7 12
Cerebrospinal meningitis _ ----- --37 41 60 43
Chickenpox _ - ---------- 26 539 552 693
Diphtheria _---- - -- - 477 432 437 S91
Dysentery (amoebic) __---- - --16 8 13 8
Dysentery (bacillary) __--- --3 1 1 _-_
Hookworm disease -_- ----------------------------- 81 2219 14
Lethargic encephalitis - - -1 1 1
Measles -- --- 1,765 1,705 1,867 2,031
Mumps - ------------------ -- 266 257 270 318
Paratyphoid fever - - - - 45 37 35 34
Pellagra - - - 2 4 20 69
Poliomyelitis - - 24 19 25 20
Puerperal fever - - 22 26 16 15
Scarlet fever _------__--- 291 273 273 291
Typhoid fever _-- ---- 259 217 197 1t2
Undulant fever _--------____---_-_------ 103 102120138
Whooping cough - - - 332 304 407 564
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