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fap: The esophagus and stomach of a sea wnfe. The esophageal spines imiddle lefit serve o retain inod when the esophagus contracts to eaxpel
seawaler, A seres of puimysing cveles propeds food do the stomvach and forcos the water ol hough the mosirils thelow), Tho syslem fumciions in
i mearser simidar o the Baleon of whabes amd mimioidees salweiter ingestion whon fomd s swalfowssd
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PHYSIOLOGICAL
RESEARCH LABORATORY

Scientists in the Physicdogical Research Laboratory concendrale
v the physiological and biochemical adaptations of sguatic
anel terresivial animals. The biolopy of free-ranging acuatic
brcls and mammals is the focus of Or, Gerald L. Kooyman's
group, Field studies were completed by the group an foraging
and nunturing behavior of female Peruvian fur seals, in
collaboration with West German and Peruvian scientisds, This
sudy, held during an £l Mifo condition, showed there was
widespread mortality to bath fur seals and sea lons, which
apgears related io the unavailability of food,

A marine bird receiving an inlravenous infusion of 1 maol
MaClkg MO at 0.4 mlmin | will secrete the salt from its
nasal salt glands at the same rate and concentration. D,
Harold T. Hammel and James E. Maggert find that including
the maturally occurring hormone angiotensin 1l with the
infusate at the rate of 10" mol-min "kg ' fully inhibits the
secretson during the period of the infusion. This rate of infusion
is well below the minimum rate affecting heart rate and blood
pressure. However, It does cawse a measurable increase in
amount of NaCl eliminated by the kidneys. The amount of
sall infused in N minules will be secreted by the salt glands
immediately after the infusion containing angiotensin Il is
discontinued, These resulls suggest that angiotensin may be
involved in controlling the rate of salt-gland secretion in marine
birdls,

Moul mammals regulate tweir body temperatune within a
narrow range by central integration of inpast from temperature
receptors located in the skin, body core, and within the central
nervous system. Dr. Martha E. Heath s investigating the
contribution of these sites in driving the heat production
respunse in the rat. The contribution of extrabypothalamic core
lemperalune receptors excestds that of either the skin necephors
or recegilons in the hypothalamus. D, Heath also noged tha
input from the skin serves 1o increase the sensitivity 1o changes
i e hypothalamic and extrahypothalamic come temperature,
which indicates that the nature of the input from the din s
quite difierent from that of the body core,

O, Edvard A. Hemmingsen is studying the farmation of
bubbdes in cells and organisms under conditions of gas
supersaturation in order 10 better understand the early elinkogy
of decomgpression sickness,

Dr. pefivey B. Graham and his colleagues investigmed the
tunction of the pericardioperitoneal canal, a structure unigue o
sharks and rays. These primitive fishes depend wpon the
mainbenance of & metative pericardial pressure b e
cardiac filling by aspiration. The canal provides a route for the
ejection of fluid into the perilonewm and permits adjustments in
pericardial operating pressure and voleme, The systemn may
represent a mechanism for conteod of heart volurme and T
in these fishes,

Studies in the laboratory of Dr, Fred M. White are concemd
with the cardiorespiratory physiology of lower animals and its
relatioaship to temperature and metabalism. Dr. White amnd
assoCiales demanstrated e presence of a circadian rhwthm in
which CO, is retained during the resting phase of the diurmal
cycle. The CO tor its influence of pHI is responsibde for a
sapnificant reduction in metabolism during rest, D, Philip K,
Bickler demonstrated that this “acidic” phase of the activity-
rest eycle is also accompanied by an intracellular acidoske,

A conperative investigaieon between Dy, White and
colleagues at the LIC San Diego School of Medicine revealed
that the hypothermic mammalian heart rematns more
eloctrically stable when the acidity of the blood is maintaised
at a maore alkaline level than classically sustained during
hypothermic hurman sergery.

Dy, White and graduate student Giuseppe ™. di Sciara have '}
miateel the presendce of Rang fingerlike prospections in the

©opstphagus of several species of sea furbes. The bips of the

papillae are oriented toward the stomach. Studies of
esophageal pressure of sea twitles during swallowing of Tood
demonstrated that swallowing is powered by a bydraulic pump;
when the esophaius relaxes, seawater is taken inta the mouth
amd] prosgpeeds the food indo the esophagus, where it s retned

by the pagillae. Several pumping cycles mowve the food toward
the stomach. Following each ingestion of a holus of sedwaler, a
strong condraction of the esophages expells the water; however,
the food progressively moves 1o the stomach, The result is

separation of food from seawaer. (Ingestion of seawater in

large quantities may be fatal 1o these replilos, ) The sdaptation is }
sirgilar in function b e baleen of whales.

e research of D, A, Aristides Yayanos focuses on high-
pressure and radiation bophysics. The role of hydrostatic
pressure as an ecological lactor was imestigated in thewp-sea
bacteria, The rate of reproduction of such bacteria, studied
over the range of stmospheric pressures 1o 1,200 aim, was
accelerated at pressures slighly less than the pressures at which
the arganisms originated. Deep-sea bacteria, when kept at the
preferred pressure, exhibit ultrastructural chacacteristics similar
tr other bacteria, However, graduate student Roger A,

Chastain found a srain from the Marlanas Trench that dies at
atmrspheric pressure and exhibits profound degenerative
merphological changes in the process of death. Other studies
confitmed that bacteria from the cold deep ocean are strictly
adapted to low temperature and are moe so the greater the
depth of habitation,

Dr. Yayanos also imvestigated the cause of the Cretaeous-
lerliary mass extinchions, proposing that thermal newirons
irracdiated seawater, iresh water, and the plants an the surface
al the earth. Such imadistion would have killed many
arganisms; however, the selective formation of radiaactive
calenarn, sulfur, and phosphorus in the emironment appears 1o
b o greater significance. {rpanisne incorporaling radioactive
el i froen the coviroamend woull thus e eradiated. This
hypothesis seenn o explain how matine organisnm were more
susceptible o extinction than those living i fresh water: and
howe organisms making silicates e, raddiclariansg
were spared, compared to those making calcite e,
cocoolithophores), Thaus the hypothesis indicates how the
patterms in the extinctions ocourmed,

VISIBILITY LABORATORY

Research al the Visibility Laborstory includes studies of the
oceanic and atmospheric optical environment, digital image
processing. andd optical remete sensing of the oceans,

The spectral nature of the reflectance and attenuation
properies of orean waters were the focus of several major fiekd
expeditions, On these cruises Gerald 0. Edwards and Jefirey
W, Nodien measured vertical prodiles of the dewnwaelling and
upwelling natural light fields in the upper 200 m of the wer
columan, From these measurements the depth dependence of
the spectral attenuation properties of natural daylight, together
with the speciral reflectance of the surface waters, was
determined, These studis, wnder the direction of Roswel] W,
Austin, supgsort a vanety of ressarch programs in remoie
sensing of the oceans, oplical communications, and modeling
of image and radiative propagation,

Benjamin L. MoGlamery continued his sthedies and COMmpUber
simulations of compensated imaging systems, The performance
of these sophisticated adaptive optical systems in comecting
wavedront distoriion induced by amospheric wurbulence has
e sucoesstully modeled on the laboratony's Image
Processing Computer System. The effect of system
rnlifications and the effect of various subsystems’ failure can
be rapidly and inespensively examined,



