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anchialine ponds and undergrp
are turning into a popular a

Hawai'i's red pond shrimp, known 1in
Hawalian as 'opae 'ula, have become a
popular addition to agquariums. However,
heavy collecting as well as predatory sh
could threaten the tiny creatures.

this “hot item”, the red shrimp opae’ula, or
Halocaridina rubra, is an inhabitant of the
Hawalian

anchihaline ponds




Fig. 35. Halocaridina rubra Holthuis, 1963. a, head region in lateral view; b, idem in dorsal view; ¢, first
pereiopod. After Holthuis, 1963, Zool. Meded. Leiden, 38 (16): 262, fig. 1.

ibits some characters of cave animals,
ng life expectancy, reduced eyes ...
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What is actu:
“anchihaline



1 fase

0 existence

Al irse enfriando la superficie de las coladas fluidas,seva —
formando una costra mas o menos solidificada. bajo la —— ]
cual continua fluyendo la lava atn caliente.

2" fase

Esta puede sufrir un descenso de nivel al disminuir las
emisiones del volcdn, credndose de esta manera un vacio
bajo la costra superficial.

3 fase

Cuando cesa la erupcion y la lava ha terminado de discu-
rrir queda constituido el tubo volcdnico.







In Holocene

1 ocean levels rose
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In Holocene

1 ocean levels rose
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this was the



anchihali



and here starts
the history of
R VS . cstigations of

the anchihaline
habitats

anchihaline



Fic. 7—Cole’s (1910) figure: “Schematic north-south section from the

~ ‘sterra’ to the coast illustrating types of cenotes and caverns, relations of
water-level, subterranean connections, etc. a4, hill cavern, with passages
and pools of water held in impervious depressions; 4, an old age cenote
(‘holla’) holding water only temporarily after rains; ¢, typical cenote;
d, e, young cenotes or dome-shaped caverns connected by a passage at
water-level; f, old age cenote with permanent pool of water (‘aguada’) ;

¢, water hole near coast, where water level is very near the surface;

h, fresh-water spring in a brackish lagoon or cienaga; i, coastal sand reef
‘on which coastal towns are located; j, fresh-water s ring a short distance
from shore; k, Gulf of Mexico; I, sea-level.” ... Mexico ... or Australia




INST. WASHINGTON PUB. 457—PEARSE

—Hall in the Santa Ana Cenote, Valladolid.

Fic. B—Xlaka Cenote, Hacienda Xcanatun, between Merida and Progreso.
Surface of water is only slightly below that of land. On far side a crevice

clante dawnward under ladoe: water thare ic = matarc o
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Fig. 1. Diagrammatic representation of the most common ‘‘cave’’ types in the central
Dalmacija (Kornati Islands).






an actual anchihaline cave

mﬂj | Frockener Gang

F‘)“‘—gf dry galleries
- ‘?_ g >

ii: >{ PHI £
marine te'r‘th’[' ugh

low level voids _ e

(0]
)



most interesting is a common
occurrence of a

deoxygenated layer ...

no daylight\s .

fresh water through
higher Jevel fissure

depth t salin O,
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marine water through ',
low level voids



the deoxygenated layer sometimes with H,S

|

/f

shaft ~

Depth Salinity
inm inppt

0 o6

NS

water lavel §
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Fig. 2. Profile of an anchihaline cave in the Komati Islands, Croatia in August 1977. i

. Oxygen was measured using the Winkler method. The water surface was directly illuminated

through a shaft four metres deep. Comparatively rich organic deposits existed forming sulphidic mud; H,S
was determined by scent. Abbreviations: x, no measurements. Figure adapted from Ref. 3.
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caused by extre
of species

and competition




some cave animals,
Niphargus hebereri in particular,
can support adverse conditions:

- full sunlight,

- oxygen depletion,
- presence of H,S,
- oil pollution

-etc ?
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Blue holes
In Bahamas

15.COUSTEAU'S .

Grand Bahama Bank

-~
z

! Biue Holes of N_Andros Isiand,
Commonwealth of the Bohomas. °

Figure 1. Blue holes on Andros Island studied by Smart (1984).

SALINITY %e 20 30

-Solinily' Profiles of
Blue Holes
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Figure 2. Salinity profiles of blue holes studied by
Smart (1984).
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EXTENDED SECTION

Temperature

27

-1

<« Temperature

Salinity

Milyeringa veritas Whitley (d’aprés WHITLEY, 1945),

Milyeringa
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anchihaline habitats are a special kind of
gterranean habitats
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Stygicola dentata







Mollusca: ¢



astropoda

branchia




Ostracoda

FIGURE 15.—Danielopolina styx, new specics, USNM 193421, paratype, instar
11, complete specimen from right side, length including anterior process,
0.57 mm.



1: Halosbaena acanthura, ovigérous @ (from Stock 1976); 2: Monodeila relicta, dorsal
view, @ of 2.6 mm (from Por 1962); 3: Monodella sanctaecrucis, Q with empty brood
pouch, and O (from Stock 1976); 4: Thermasbaena mirabilis (from Monod 1940).




N\ 2 mm ;

(1-2: Spelacomysis longipes (1 — <, dorsal view, 2 — Q lateral view; after Pillai & Mari-

amma, 1964), : 4: Stygiomysis
ist (after Gordon, 1958, slightly modified).

<
&
8
@
=
=




" Hyale jeanneli
‘ 2000
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Amphipoda:
Niphargidae













Halocaridina rubra,
opae’ula,
Atyidae




Butecs.
fociann

1: Procaris ascensionis (after Chace & Manning, 1972); 2: Antecaridina lauensis (after

Suzuki, 1980); 3: Troglocaris a. anophthalmus (after S , 1932, Zool. Jb. Syst., 63

(5/6): 606); 4: Tiphlatya pearsei (after Hobbs, Hobbs & Daniel, 1977). )
AT IR Bl




Palaemoni
Alpheidae

villalobosi (after Hobbs, Flobbs & Daniel, 1977); 6: Troglindicus phreaticus (after Sankol-
1i & Shenoy, 1979); 7: Troglocubanus eigenmanni (after Hobbs, Hobbs & Daniel, 1977);
8: Typhiocaris galilea (after Calman, 1909, Trans. Linnean Soc. London, Zool. (2)1

(5): pl. 19); 9: Potamalpheops stygicola (after Hobbs, Hobbs & Daniel, 1977y, -




Munidopsis polymorpha (after Calman, 1904, Ann. Mag. nat. Hist.. (7) 14: 216)




Although otherwise b
anchihaline waters,
some groups of Cru
their absence there.




Isopoda: Sphaeromatidae

d810/istra — a species rich
ater genus

virtually mgrine
iy,

In anchihaline




Synbranchus (Pluto)

1936 Cenotes & caves

Yucatan, Mexico,
by A.S Pearse et al.



snails

Annelida

annelids

arowworms | Chaetognatha
mites Acari
crustaceans Crustacea
fish Pisces

Known comp
anchihaline fa

339-384 | 445



Tethyan el
endemics




C o) .

Amphipgdz

Copepoda™

Decapoda

O t Fiiml. Iyale jeanneli Chov. (n. Chevreux),

Mysidacea

Isopoda

Thermosbaen

Cumacea

Remipedia

Tanaidacea

Mictacea

Syncarida

eptostraca

Tantulocarida




Amphipoda
Copepoda

Decapoda
Ostracoda
Mysidacea
Isopoda
Thermosbaenac

Cumacea
Remipedia
Tanaidacea
Mictacea
Syncarida
Leptostraca
Tantulocarida




Amphipoda
Copepoda
Jecaboda

Ostracoda

Mysidacea

N \
W<

Isopoda

LA

Thermosbaenac

Cumacea

T T

Remipedia

Tanaidacea

Mictacea

Syncarida

Leptostraca

Boholina crassicephala

Tantulocarida







Amphipoda

_Decapoda >

Ostracoda
Mysidacea
Isopoda
Thermosbaenac
Cumacea
Remipedia
Tanaidacea
Mictacea
Syncarida
Leptostraca
Tantulocarida




Amphipoda
Copepoda
Decapoda
Ostracoda
Mysidacea
Isopoda
Thermosbaenac

i
i

" Remipedia
Tanaidacea
Mictacea
Syncarida
Leptostraca
Tantulocarida




{ hba_Stygicola dentatus.F. Poey

SECOND ANTENNA
FIRST MAXILLA
SECOND MAXILLA

MAXILLIPED

TRUNK APPENDAGE "

olthuis 1973
anchialine habit3pP

1981 Bahamas { group REMIPEDIA . Yager




the anchihaline realm is very restricted

anchihaline
habitats

S€da
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To protect them?

Why?




Actual and potential threats to
chihaline sites.
essive pumping of fresh water ?
iIng up of coastal underground water
S
ANy pesticides within the drainage

ture development (particularly for
g “tourist industry” in coastal

ate landscape shaping (for the

the rock (limestone in limestone poor




Actual and potential threats to anchihaline
sites.
excessive pumping of fresh water ?
amming up of coastal underground water

of any pesticides within the drainage area
tructure development (particularly for the
g “tourist industry” in coastal sites),

ppriate landscape shaping (for the same
threats

jon of the rock (limestone in

 DOOr areas),

bn of other earth born goods in
oll, phosphates, ..),




- extraction of other earth born goods in the
area (oil, phosphates, ..),

- pollution of groundwater (and dumping
caves or karst depressions), including
pxcessive fertilization of fields,
ossive pumping of fresh water in
graphically closed areas, (otherwise
In some cases widen the
line realm)
any pesticides within the drainage

threats




threats




Ad

Tiny
anchlialine ponds and undergry N
are turning into a popular a

thEt "™ ve S
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Hawai'i's red pond shrimp, known 1in
Hawalian as 'opae 'ula, have become a
popular addition to agquariums. However,
heavy collecting as well as predatory s/h
could threaten the tiny creatures.

this “hot item”, the red shrimp opae’ula, or
Halocaridina rubra, is an inhabitant of the Hawaiian
anchihaline ponds




To protect them?

What for?




- anchihaline habitats are peculiar and
very restricted

- their fauna is unique, although not
particularly rich

- their fau
the coloni



To protect them?

How?




Fig. 244. Parhippolyte uveae Borradaile, 1899. After Borradaile, 1899, Willey's Zool. Results, 4: pl. 38 fig.
1la. '

naive na
protection
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Project leade

Anchialine ponds
landlocked brackish
subterranean tunnels.
home to unusual plant

In the U.S., this habitat
known anchialine pools,
volcanic activity, these p




create

created
develop




much of t
nice!
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