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Lessons learned from biosphere experiments and
what Is required for expanding our activities into
moon, mars, and beyond.
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A wild Indo-Pacific bottlenose
_dolphin adopts a socially and
_genetically distant neonate

Mai Sakai?, Yuki F. Kita?, Kazunobu Kogi*, Masanori Shinohara*, Tadamichi Morisaka®,
i TakashiShiina® & Miho Inoue-Murayama’®

Alloparental behaviour and adoption have been reported in many mammals and birds. Such behaviours
i are energetically costly, and their causes and functions remain unclear. We observed the adoption

: behaviour of a wild Indo-Pacific bottlenose dolphin (Tursiops aduncus) near Mikura Island, Japan. A calf

: was seen with its mother on six observation days. Following the mother’s death, the calf was observed

i with a sub-adult female on all 18 observation days from May to September 2012. On three days, the calf
was observed swimming with this female in the suckling position and milk was seen leaking from the [lale calf and his associates. (a) The calf with #3561in the echelon posiﬁon (
. female's y slit. A five-year dataset r led no significant social or kin relationships between S ey e £ e U e N e S g RIS ST

. the biological mother and allomother, indicating that kinship and social relationships did not play an aphed by
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Figure 2. Relatedness indices for pairwise combinations of dolphins in the study population. Black bars
suggest a kinship. The arrow indicates the bar including the r index for the biological mother and foster mother.
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LUNAR PALACE 1

X8 _(a) Outside look at Sta_ge I of Lunar Palace-1, (b) Lunar Palace-1 project model, (c) three volunteers living
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IBEETE (HERA @ NASA JSC)
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Analog Missions

na,ing:,Missians Overview Images \Videos Media Resources

i IERA Miccing arviow
@ HERA Mission Overview

Location: Jc

L | N/l\N Environment: Closed Habitat
E )I ( )I{/—\' I( )N Description: HERA is a unique three-story

habitat designed to serve as an analog for

i E l | \R( "H solation, confinement, and remote conditions
/\ n exploration scenarios.
NAI OG

HERA XVII began their mission on May 4. The
45-day mission will end on June 18.
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MARS ORBIT

x Mars
Mars :
Transportation OroRsl Mission
Capabilities

0O THE MOON

LUNAR SURFACE  Robotic Resource Prospecting Missions

LUNAR ORBIT
IN LEO 15

Fﬁ ‘,& Human Lunar Surface Exploration

B ( Deep Space Gateway Gateway Moon and Mars Mission Support Operations
’

Commercial
‘On'on | Transportation | Russian Crew
| and SLS Systems Transportation System

International Space Station

China Space Station
Future Platforms
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But in the long run, g seems to be closer to 1-2%,
especially given projected population growth slowdown.
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How many Earths does it take to support humanity?
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