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WEIGHT DATA ON FIVE WHALES
By DanierL P. QuiriNg

During the summer of 1941, Dr. George Crile of the Cleveland Clinic Founda-
tion organized an expedition to Fields Landing, California, for the purpose of
making anatomical observations and securing weight data on whales. The
party making up the expedition were Dr. and Mrs. Crile, James Barrett, and
D. P. Quiring.

A whaling station is maintained at Fields Landing and with the cooperation
of its staff it was possible to take five whales in 12 days. Three of these animals
were humpback whales (Megaptera nodosa Bonn), one was a sperm whale (Phy-
seter catodon Linne), and one was a finback (Balaenoptera physalus Linne).

BODY WEIGHTS

Obviously it is difficult to determine accurately the body weight of a whale.
Whalers generally follow the rule of assigning one ton of weight per lineal foot
in estimating the body weight of adult whales. We used this rule for weight
estimation of four specimens. This procedure appears to be fairly accurate for
the humpback; the girth of the animal is relatively large in comparison to its
length, and the body undergoes an abrupt tapering toward the tail. The sperm
whale, on the other hand, shows a much greater degree of streamlining, giving
the animal a relatively lesser girth for a given length. Our sperm and hump-
back whales ranged in length from 41 to 46 feet. The finback, on the other
hand, measured 71 feet in length. It was decided to make an actual body
weight determination of this animal. For this undertaking, we had the com-
plete cooperation of the whaling station staff under direction of Mr. A. D. Me-
Bride, manager of the station. Without such aid the task would have been
impossible.

Two Fairbanks-Morse platform scales of 1000 pounds capacity, and one
Chatillon dynamometer of 600 pounds capacity were employed. Small glands
were weighed on a Chatillon autopsy scale. The weights were carefully recorded
by three of us, and the entire task was accomplished in two days. The whaling
crew stripped blubber and muscle, disarticulated the animal in the usual man-
ner, and sectioned the tissues into pieces convenient to handle. Body fluid and
blood loss were considerable, and estimates were made for this loss. The weather
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was cool and the sky overcast during this period, and the tissues did not suffer any
undue drying.

The procedure in flensing is quite specific. The chief flenser directs a series
of cuts through the blubber following the long axis of the body. The blubber
is removed in long strips with a power winch, one or two flensers freeing the
tissue as the winch peels it from the underlying muscle. Included with the
blubber is the outer skin layer. Following removal of the blubber, the mus-
cular layer is taken off in a similar manner. The head is next removed by
disarticulation at the atlas and the thorax is opened by sectioning the ribs. The
entire visceral mass is removed from the carcass by attaching a cable around the
upper end of the trachea and esophagus and pulling the mass from its body
attachments with the winch while the flenser frees the tissues. Ribsand verte-
brae are next disarticulated. Blubber, muscle, and viscera are cut into manage-
able fractions. Muscle is placed in a cooler at once, while blubber, fat, and
skeleton are placed into proper rendering tanks. Liver and heart are likewise
sectioned and cooled immediately. Muscle and liver apparently find a ready
market as dog and mink food.

Following are the weights (Table 1) of various parts of the five whales taken.
With exception of body weights of the first four specimens, all represent actual
weight determinations. There are some regretable gaps in gland and organ
weight columns. In some instances harpoon and bomb injuries made it im-
possible to approach an accurate weight determination. Certain gaps appear
also in the adrenal weights, due to our inability to find these glands in all cases.

It will be noted that with one exception the animals are males. According
to Mr. A. D. McBride of the whaling station males dominate in the catch at
Fields Landing; the female finback proved an exception. Apparently these
males travel singly or in small groups, for usually but a single specimen was
seen or taken on a given day.

BRAIN

The most striking feature of the whale brain is its absolute size. This varied
in our specimens from 5,288 to 8,325 grams (11.66 to 18.35 pounds) fresh weight,
without the dura. The dura itself is unlike the dura of any other animal in our
experience. It may best be described as a soft cushion varying from a thin
1/8 inch layer dorsally to a thickness of over two inches along the floor of the
brain. The cushion consists of a maze of blood vessels that represent a con-
tinuation of the vast vascular sponge around the spinal cord. This spongy
mass passes through the neural canal of axis and atlas, thence through the
great foramen magnum and continues as the dura.

It appears that the whale brain receives the greater amount of its blood supply
through this network of vessels passing upward into the neural canal, although
the carotids send sizable branches, at least in the sperm whale, to the floor of
the brain where an anastomosis with elements passing along the neural canal
apparently takes place. No distinct circle of Willis is observable, however.

The spinal cord appears quite lost in the vascular tissue surrounding it. A



QUIRING—WEIGHT DATA ON WHALES 41

comparison of the spinal cord of whale, horse, and man taken at comparable
points shows the following diameters:

Transverse Vertical
diameter diameter
Whale. ..o 1.4 cm 1.4 cm
Man. ... 1.8 cm 1.3 cm
Horse.........oooi i 2.6 cm 1.3 cm

The roots of the optic, trigeminus, vagus, and accessory nerves appear promi-
nently on the floor of the sperm whale brain. These roots are protected by dural

TaBLE 1.—Weight data on five whales

HUMPBACK WHALE HUMPBACK WHALE HUMPBACK WHALE SPERM WHALE FINBACK WHALE
(Megaptera (Megaptera (Megaptera (Physeter (Balaenoptera
nodosa) dosa) dosa) catadon) physalus)
Sex.....ooiiiiiiin. Male Male Male Male Female
Length............. 44 ft. 45 ft. 41 ft. 43 ft. 71 ft.
Bodv Weight 39,916 kg. | 40,823 kg. | 37,195kg. | 39,000 kg. | 59,394 kg.
ody WeIghb- .- 88,000 Ibs. | 90,000 lbs. | 82,000 Ibs. | 86,000 lbs. |130,942 lbs.*
Adrenal 1.210 kg. 0.350 kg. | 0.732 kg.
TORAL o - 2.66 lbs. 0.77 1bs. | 1.614 lbs.
Thyroid 2.960kg. | 3.237kg. | 0.800kg. | 3.970 kg.
JFOLE o vvveeeee - 6.521bs. | 7.131bs. | 1.76 Ibs. | 8.752 lbs.
Brain | 6.800kg. | 7.220kg. | 5.288kg. | 8.338kg. | 8.325kg.
"""""" 15 Ibs. 15.94 Ibs. 1119626 klbs. 18.491bs. | 18 2.(2)’;953k1bs.
. g g.
Kidney............. —_ JR— 221 Ibs. J— 261 Ibs.
Liver 363 kg. 635 kg. 476 kg. 420 kg. 809 kg.
A 800 Ibs. | 1400 Ibs. | 1050 Ibs. 925 Ibs. 1783 Ibs.
Heart 181 kg. 193 kg. 214 kg. 126 kg. 382 kg.
AT e 400 Ibs. 425 bs. 472 Ibs. 277 Ibs. 842 Ibs.
Lun 394 kg.
g J— _ JR— JE— 563 1bs.
6.041 kg. 6.800 kg.
Spleen.............. S —_ 13.33 Tbs. J— T
Eyes............... PR 0.980 kg. R 0.290 kg. 1.720 kg.
e 2.16 lbs. 0.641bs. | 8.792 Ibs.

* Twenty per cent was allowed for blood and body fluids for this specimen.

sleeves extending outward some distance from the brain proper. Tributary
arteries from the carotids, which enter the brain near the optic chiasma, are
likewise provided with dural sheaths. One notable difference between the brain
of the sperm whale and that of humpback and finback whales is the relative
difference in the size of the cerebellum. In the four baleen whales the cerebellum
forms an enormous mass posterior to and somewhat ventral to the cerebrum. In
the sperm whale it is completely hidden by the cerebrum and in a sperm whale
brain which weighed 8,388 grams in the preserved condition it had a volume less
than half that in the hump and finback whales.

We evaluated the degree of cephalization of these five whales and compared
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them with the porpoise and six white whales taken in earlier expeditions. By
applying the power equation y = b-x* (see Quiring, 1941) to this problem, it is
observed that the cetacean brain follows a fundamental law of growth common
to the vertebrates. By using a k-value of .54, the constant for brain weight
relative to body weight, the following values were observed:

b vALUE
NO. ANIMAL SEX (CEPHALIZATION
COEFFICIENT)

1 Humpback m. 1.858
2 Humpback m. 1.946
3 Humpback m. 1.884 Baleen whales
4 Finback f. 1.831
5 Sperm whale m. 2.314
6 White whales m. 2.212 Toothed whales
7 Porpoise 2.337

The last three groups are toothed whales and show a higher degree of cephaliza-
tion as measured by this scale than do the baleen whales. This difference in
cephalization between Odotontoceti and Mystacoceti appears to be significant
and may possibly be correlated with differences in food habits and behavior
pattern.

THYROID GLAND

The thyroid gland is about the most accessible gland of the whale’s body. It
lies in the usual mammalian position at the head of the trachea. The blood
supply enters chiefly through superior and inferior thyroid arteries with a venous
network ventral and caudal to the gland carrying the blood away. The weight
of the gland varies in our specimens from 800 to 3970 grams, although it is
possible that we did not secure the entire gland in the case of the smallest
specimen. The lowest weight was recorded in the sperm whale, the highest in
the great finback.

Histologically the gland shows an interesting structure. Great colloidal areas
in stained specimens give the appearance of quiescent glands. The secreting
epithelium generally shows a low columnar pattern when stained with hemo-
toxylin and eosin. In certain areas, chiefly near the margins of the thyroid
gland, the secreting epithelial cell layers appear to be separated and blood capil-
laries have entered into these areas. Apparently the more minute vasculariza-
tion is accomplished in this manner. This vascular pattern appears as an addi-
tion to the usual capillary distribution between adjacent follicles.

ADRENAL GLANDS

The adrenal glands are difficult to find in the whale body. In all three species
of whale taken, they lie cephalad to the kidneys. By following the coeliac axis
artery for a distance of three or four feet they may be located ordinarily. They
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are oval-shaped in outline. In breadth they ranged from three and one-half to
five and one-half inches; in length from six to nine inches. In thickness the in-
dividual glands varied from eight-tenths to one inch at the point of greatest thick-
ness to three-eighths of an inch near the margins. The gland is covered by a
tough capsule through which blood vessels and nerves penetrate; a definite
hilus is not discernible. The medullary portion appears well centered in the
gland. Whether a secondary capsule separates the medulla from the cortex has
not as yet been determined. The innervation of the gland does not appear to be
very extensive and no adrenal ganglia were noted on or near the surface of the
gland. The blood supply consists of several vessels penetrating the gland at
intervals.

KIDNEY

The kidneys varied in weight from 424 to 461 pounds for the two specimens
that we weighed. In the other cases extensive mutilation had occurred by the

TaBLE 2.—Additional weight data on finback whale

ORGAN KILOGRAMS POUNDS
Stomaeh. ... ... e 310 685
Intestine. ... ...cooiriirini e 1,009 2,255
Diaphragm......... .. ... o 250 552
Muscle. ..o 9,863 21,780
B0 Y- - TP 1,227 2,705
Fat and Muscle Bits. .................. .. ... L. 12,391 27,319
Blubber. . ... 11,603 25,581
SKeleton. .. ..ottt e 8,913 19,651
Uterus and Oviduets..............ooieiiiiiin ... 103 215
OVATIeS . ..o 5.150 11.35

explosion of the bombs and hence accurate weights could not be taken. Itisa
lobulate type of kidney with the ureter draining the gland at its caudal end.

LIVER

The liver is the largest single gland in the body. It is tri-lobed with two large
lateral and one small median lobes. A gallbladder was not found. A typical
hepatic portal system is present. The gland itself is a firm consistent mass
provided with a heavy connective tissue capsule. It lies well forward against
the inferior surface of the diaphragm. The weight showed considerable varia-
tion ranging from 800 to 1400 pounds in animals of comparable body weight. In
the 71 foot finback the liver weighed 1783 pounds.

HEART

The heart is centrally placed and exhibits the typical four-chambered mam-
malian pattern on external examination. The apex is greatly rounded. The
ventricular walls varied from three to seven inches in thickness in the relaxed
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state. At the bend of the aortic arch a definite bulb-like dilatation was ob-
served in all the specimens. The aorta was 3/4 of an inch thick at its origin.
A detailed dissection of the heart is in progress.

LUNGS

The lung is a massive organ over seven feet long in large specimens. Right
and left lobes appear to be of equal size, correlated with the central position of
the heart. Unfortunately the tissues were congested with blood and sea-water
in all save one specimen ; it was difficult therefore to secure accurate lung weights.

SPLEEN

The spleen is surprisingly small considering the great size of the animal. In
view of the great variations in size of the spleen in our common animals, it is
difficult to state what the normal size of this organ is in almost any form. In

TABLE 3.—Breakdown of skeletal weights

KILOGRAMS POUNDS

Total rib weight. ........ ... 1,276 2,814
Tail vertebra and tail fin................................ 301 664
Scapula flukes, part of head............................. 523 1,154
LOWer JaW . ...t 762 1,680
Boneinhead.............. ... . ... 1,961 4,323
Baleen. ... 484 1,068
Vertebrae..... ... 3,605 7,948
Total. .. .. 8,912 19,651

the adult horse it ranged from 3,000 to 5,000 grams. In two whale specimens it
weighed 6,045 grams in a humpback and 6,800 grams in the finback.

EYES

The eye of the sperm whale is about 1/3 the weight of the finback eye. Whether
this is correlated with the behavior of the animals we cannot state.

REPRODUCTIVE ORGANS

With one exception all our animals were males. The penis, housed normally
in an integumental sheath, varied from five feet to eight feet four inches long in
these specimens. The testes were internal and weighed 4,220 grams as compared
with 18,160 grams of testes taken from a 14,640 pound elephant in our collection.

In the female finback, which was non-pregnant, uterus, ovaries, and oviducts
weighed 215 pounds. The ovaries alone weighed 5,150 grams.

Tables 2 and 3 give additional weights of finback tissues. Body fat surround-
ing the intestinal organs was weighed separately from the blubber that was
distributed outside the body cavity. The fresh skeleton freed of muscle and
tissue but not dried made up 14 percent of the total weight. The tongue alone
accounted for 2 percent of the body weight.
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A TECHNIQUE FOR MARKING MAMMALS
By ArtrUurR H. Cook

In any mammalian life history study, it is highly desirable to be able to mark
individual mammals so that they may be identified at a later date. To meet
this need, several techniques have been suggested, but none has been entirely
satisfactory. The requirements of a satisfactory marking technique may be
listed as follows:

It should not injure the pelt of fur-bearing mammals;

It should not increase the mortality rate;

It should make permanent identification possible;

It should be humane;

. The identification should attract the attention of a trapper;
. The identification should be easily and quickly applied;

. Materials should be inexpensive.

The Erringtons (1937) proposed a method for marking young muskrats for
purposes of study. In use, an aluminum tag was inserted through the skin that
lies over the shoulder blades, ‘““as here the tag would be less likely to get in the
animal’s way and would also be out of the reach of its teeth, if not its claws.”
This technique must damage the pelt to some extent, its application would be
difficult if the muskrat were old enough to be aggressive, and death may result if
the individual is too young to withstand the ordeal of marking. Using this
method, ‘‘the optimum age for tagging seems to be between 12 and 15 days. . . .”

Bradt (1938) suggested a branding technique for marking beavers, after learn-
ing that a metal seal secured to the spatulate tail of this mammal would slough
out in a few years. The method, resulting from Bradt’s experimentation, re-
sulted in the use of straight line numbers, as circular numbers ¢ . . . were marred
and obscured, due to the shedding or sloughing away of the scaly surface adjacent
to the curves and angles.” For this particular species, the proposal has merit in
that it can be recognized at any time by the investigator. It fails, however, in
that a trapper would be unable to determine, unless specifically instructed, the
number of the mammal or the origin of the marks.

Aldous (1940) proposed that the webs on the rear feet of beavers could be
punched, and with the use of a code, a large number of beavers could be marked.
A trapper would likely overlook the punched holes, but if he did notice them, they
would mean little to him. Furthermore, beavers frequently tear the webs, and
if this were to follow marking, recognition marks might be obscured.

Ashbrook (1936) listed various techniques for marking wild animals such as
tattooing, toe clipping, and ear tagging. Of these, the last most nearly meets
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