
great are these things that an alpha- 
betical Finding Index is a necessary key 
for unlocking the door to the great 
wealth of the vast and complicated Sub- 
ject Index. Such an index, now in prep- 
aration, is to be published as Part 4. 
When this has been accomplished and 
the treasures of this great work made 
easily available, it will be seen that this 
is surely the Bibliography of Birds, the 
most valuable tool ever forged for stu- 
dents of ornithology and an imperish- 
able monument to the labors of the au- 
thor." 

Now the final part is before us, and all 
that need be said is that it fully lives up 
to Gudger's wish, and that it does make 
the contents of this whole work readily 
available. It is a pity that so long an in- 
terval separated its appearance from 
that of the earlier parts. This is no fault 
of the book or of its author, and it seems 
better to be glad that the work has been 
completed than to complain about its 
delay. 

The advances made in all branches of 
avian biology since the first two parts, 
the Author Index, were published 
(1939) have been so great that this in- 
dex must, of necessity, be used only 
for what it is-an index of the literature 
up to 1939. No one should assume from 
its publication date (1959) that it at- 
tempts to cover more recent material. 

All students of avian biology will have 
reason to be grateful to Strong for a 
most useful work, a work of a sort that 
demands prolonged and self-sacrificing 
labors on the part of the compiler, for 
which he seldom, if ever, is thanked by 
the people he helps. 

HERBERT FRIEDMANN 
U.S. National Museum 

Anatomy of the Human Body. Henry 
Gray. Twenty-seventh edition edited 
by Charles Mayo Goss, Lea and Feb- 
iger, Philadelphia, Pa., ed. 27, 1959. 
1458 pp. Illus. $17.50. 

The only major changes noted in the 
new edition are in the chapters on the 
central nervous system and the car- 
diovascular system. The former chapter 
has been completely rewritten in a 
simpler form and shortened by 50 pages. 
The structural features of the nervous 
system are emphasized, but the func- 
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paragraph on the brain as a whole. 
The chapter on the cardiovascular 

system has been divided into separate 
sections on the heart, arteries, and veins. 
Each section includes a discussion of 
embryological development. The sec- 
tion on the heart contains an account 
of the development of the heart, the 
peculiarities of the fetal vascular sys- 
tem, the external appearance and shape 
of the heart and pericardium, and a 
detailed description of the gross anat- 
omy of the heart. There are 26 new 
illustrations of the embryology and 
gross anatomy of the adult heart, six 
new ones of the arteries, and two of 
the histology of blood vessels. Statisti- 
cal data on variations in the arteries of 
the upper abdomen are included. 

In the chapter on osteology there are 
three new illustrations of developing 
bone. There are also a few new il- 
lustrations in the chapters on myology, 
the nervous system, the skin, and the 
digestive system. The majority of the 
new illustrations are from Rauber- 
Kopsch, Lehrbuch und Atlas der Anat- 
omie des Menschen, and several are in 
color. A discussion of the histology of all 
the connective tissues has been added to 
that on bone, while the histology of 
blood vessels is included in the sec- 
tion on the veins. 

The old terminology, rather than the 
"Nomina Anatomica," officially adopted 
at Paris in 1955, is still used in many 
places. 

Except for the changes noted above, 
this edition, published to celebrate the 
centennial of the first American edition 
of Gray's Anatomy, is not very different 
from the preceding one. The changes 
that have been made are improvements 
over the 26th edition but, unfortunately, 
these changes are not as extensive as the 
publisher's notices of the book lead one 
to expect. However, the editor should 
not be too strongly criticized for this, 
since it is well known that publishers 
are often unwilling to make the revisions 
in a new edition as extensive as the 
editor would like. 

The book is well bound and printed 
on high-quality paper, with good clear 
type and illustrations. The uncompli- 
cated style with relatively short sen- 
tences, characteristic of earlier editions, 
has been retained. These features should 
ensure Gray's Anatomy continued suc- 
cess and popularity with medical and 
other students. 
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1959. 799 pp. $17.50. This volume is the 
report of the symposium on the peaceful 
uses of atomic energy held by the 
Australian Atomic Energy Commission in 
Sydney from 2-6 June 1958. The papers 
cover a wide range of interest related to 
raw materials, nuclear power, nuclear re- 
search, the basic sciences, education, and 
the industrial and medical uses of iso- 
topes. Contributions to the discussion are 
included in the volume. The symposium 
was attended by 435 people; this included 
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World Weather Records, 1941-50. 
Weather Bureau, U.S. Dept. of Commerce, 
Washington, D.C., 1959 (order from Supt. 
of Documents, GPO, Washington 25). 
1361 pp. $4.75. This volume is a con- 
tinuation of three earlier volumes pub- 
lished in the Smithsonian Miscellaneous 
Collections and records the monthly mean 
station pressure, mean temperature, total 
precipitation, and mean sea level pres- 
sure for all stations listed in the previous 
volumes, as well as long homogeneous 
records for some stations not listed in the 
earlier volumes. Most of the data were 
supplied by national meteorological serv- 
ices. The stations are arranged under 12 
major divisions-such as Africa, North 
Atlantic-and by countries or political 
divisions (in alphabetical order) within the 
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Reports Reports Reports 

Peculiar Feeding of Amphiuma 
under Conditions of 
Enforced Starvation 

Abstract. Two Amphiuma means con- 
fined in aquaria with flowing artesian water 
for 3 years, with no known supply of food, 
increased in size. In the latter part of this 
period they were observed to shed a sheet 
of skin by a peculiar process and to devour 
it. This shed skin contained bacteria of the 
spirilla type, diatoms, and large amounts 
of unicellular algae, and possibly other 
organisms. Similar behavior in unstarved 
specimens of Cryptobranchus confined in 
an aquarium at the University of Alabama 
has been observed by E. L. Bishop. 

The amphibian family Amphiumidae 
is confined to the southeastern United 
States. Only one species, Amphiuma 
means, is recognized. This is the largest 
amphibian on the North American con- 
tinent, the maximum known length 
being slightly less than 40 in. The ani- 
mal possesses two pairs of widely sepa- 
rated, ineffective legs, which have toes 
but which nevertheless are little more 
than relic strands of flesh. The eyes are 
weak; the body is almost perfectly 
cylindrical. The animal can progress by 
an eel-like motion on land, and the eggs 
are laid there in damp places close to 
water and guarded by the female, but 
with this exception life is spent in the 
water. This more or less helpless crea- 
ture seems to be special prey of certain 
snakes. In turn, it is known to feed on 
crawfish, small fishes, insects, and small- 
er amphibians. These facts have been 
derived from many sources, but they 
have been collated and summarized by 
Oliver (1). 

In January 1954 one of us (W.E.B.) 
placed two Amphiuma means means in 
a 5-quart container with 4.5 quarts of 
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Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
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water, with only a small hole through 
which air could pass. The container 
was kept in a cool, damp place for 17 
months, during which time a small 
amount of water was added to take care 
of evaporation. At the end of 17 
months the animals were shorter and 
had decreased both in weight and in 
diameter. They were still vigorous and 
showed no signs of weakness when ex- 
cited. Siren has been kept for a year 
under practically the same conditions, 
except that the water had to be changed 
about twice a month; otherwise, it be- 
came turbid and the animals died. By 
the end of the year the animals were 
reduced in size. 

On 17 June 1956 two Amphiuma 
means means were put in separate 15- 
gallon wooden-and-glass aquaria at the 
Gulf Coast Research Laboratory, with 
a continuous flow of hydrant water 
from an artesian well about 300 feet 
deep. The smaller animal weighed 402 
gm and was 691 mm long. Length and 
weight measurements were made by one 
of us (W.E.B.) on the smaller animal 
for the 3 years between June 1956 and 
June 1959. Measurements on a third 
specimen were also made during the 
last year, June to June. The larger ani- 
mal was not measured. The data show 
that the animals increased in length and 
weight, but we wish to withhold them 
until we can, if possible, repeat the 
experiment. 

This situation aroused considerable 
argument because the animals were kept 
under hardware cloth and copper screen 
wire and were not fed. A small number 
of encrusting algae grew on the glass 
of the aquaria, but this was kept fairly 
well scrubbed off. In discussion as to 
how these animals survived and grew, 
suggestions ranged from intussusception 
to sneak feeding by parties unknown. 
The former certainly seems to be most 
improbable in soft artesian water which 
contains practically nothing. Sneak feed- 
ing is also highly improbable for several 
reasons. This is a marine laboratory, 
and no one pays much attention to 
these fresh-water animals except our- 
selves. The animals are under observa- 
tion every day and part of every night, 
and during the school year very few 
people are about because teaching is 
done here only in summer. It is highly 
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improbable that these animals could 
have been fed enough, without detec- 
tion, to cause them to increase in size. 
In fact, one of us (G.G.) once took 
umbrage at the cruel treatment of these 
helpless beasts and was strongly in- 
clined, as director of the station, to bring 
the matter to an end, but strong plead- 
ings and insistence on a continuance on 
the part of the other prevailed. In any 
case, we have no knowledge that these 
animals have ever been fed. We have 
also considered the matter of pure 
swelling or water uptake, and it has not 
been ruled out. 

This apparent mystery led to in- 
creased attention to the Amphiuma, 
which resulted in a most curious obser- 
vation. Apparently, about once every 
3 or 4 days in the summer, at night, 
the animal peels a thin film of material 
from its whole body and then swallows 
it. The process starts back of the gill 
slits with a dorsal gas bubble. The film 
breaks around the body and peels back 
as the animal swims about, rubbing its 
sides and stomach until the film forms 
a roll back of the neck. At this point 
the animal stops swimming and pro- 
duces a series of rhythmical, wriggling 
movements with some peristalsis of the 
whole body, which causes the film to 
be rolled posteriorly to the tip of the 
tail, where it peels off. After this, the 
animal eats the roll. The process has 
been observed seven times on three 
different animals. The gas bubble varies 
in size. The largest were about 1.5 cm 
in diameter. When the process pro- 
ceeds properly the peeled film is dough- 
nut-shaped. Occasionally, however, the 
process does not proceed properly and 
the film breaks off and rises to the sur- 
face with the gas bubble and with only 
a thin skein attaching it to the animal. 
However, when this part reaches the 
tail, the animal takes it and swallows it 
all to the end, finally engulfing the 
larger mass. After "shedding," the Am- 
phiuma is no longer sleekly brownish- 
black in color, but is more grayish. 
Microscopic examination has shown 
that the film is a mucin-like material 
containing epithelial cells and bacteria, 
plus diatoms and unicellular algae in 
large numbers. Many of the bacteria 
are spirilla. 

The smallest of the three Amphiuma 
was sacrificed after 1 year without being 
fed. The digestive tract and liver seemed 
to be small, but there were dark, loose, 
watery feces in the cloaca. 

This shedding process of Amphiuma 
has been called to the attention of most 
of the students at this laboratory and 
of several visitors. 

WILLIAM E. BRODE 
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