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l. 5 GROLOGY OF THR PENINSULA\ LOUTIH OF FAGYRUDSFIORDUR

The ground mepped lies in the Tertiary volcanic region of

Eastern Iceland and is composed for the most part of basaltiec

lavaes which are dipping to the west at an average slope of 6-7°,
In addition, there are two large bodies of acid rock. One, an
intrusive laccolith of quartz-oligoclase porphyry, forms the
prominent peak of Sandfjell in the middle of the area mapped.
The other, a large mass ol rhyolite capping the hills Kottur and
Grafjell, forms a lava flow within the basalt succession. In
addition, thersc are several beds of acid tuf?f.

The HBandfjell laceolith was mapped by L. Hawkes in the early
1930'es and a detailed description published in the Quarterly
Journal of the Geological foeiety for 1935. In this pgper
Hawkes mentioned the seid lava of Kottur. An acld dyke nearby
Was deacribed by Hawlies in the Mineralogical Magazine for 1932,
Apart froa these papers nothing ha§ hitherto been published on
the geology of this part of Iceland, and the basalts hﬁve never
been studied.

Geological suceession and structuras:

The main gediogical features of the reninsula are seen on
the asccompanying geological map (Fig.17). It can be sesn that
the geologlcal succession is made up, essentially, of an alterns-
tion of three types of Dasalts - tholeiites, olivine-bagalts,
and feldspar-porphyritic basalts, Of these throc,tholciitos
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are predaminént, although there 1s a very prominent group of
ollvine~baselts exposed weet of Sandfjell. Xach of the groups
shown on the map is made up of a number of individual lava
flows, the everage thickness of a flow being of the order of
thirt& feet. |

. The baselt laves forra Gebular units, thin in reiation o
their laterel extent, piled on %ton of one another like a succes-
gion of sedimentary'rocks; indeed mountains com@osed of lava
are, from a distance, almost indistinguishable Trom mountains of
pedimentary rock. Although individual lavas may thin out and
.disappear within a shori distance when traced in the field, groups
of flows ofien persist for many rmiles, hence their value for
gtratigraphl ¢ mapping.

Indivicual flows have chilled tops and boittoms, this being
1ndicafcd by the finer grain in these areas. Towards the top of
the flow, vesicles, or gas bubbles, which are sparse in the
middle, becume abundant. The wvesicles commonly contain sccondary
nerals, smich as members of the zeollite group which are common
at Hafnarnes and in the olivine-basalts west of Sandfisll. The
Rpner surfaze of the flow is often weathered and usuaelly overlain
Yy a thin layer of red csarth.

Although colummar jointing is comonly regarded as charascter-
istic of basalt levas, and in fact many of the post-~Tertiary lavas

n Iceland exbihit it very well, no exarples have been found in
fhe ares studied. Fvidently the Tertisry voleanics of

U



Fig. 18: Glacisted Plain in Paskrudsjfordur
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Fagkrudsfjordur were not erupted in a favourshle environment
Tor columnar Jointing to result.

The structure of the area is very simple. The lavas in
general are inelined at 6-7° dipping towards the west, although
the dip decreases by 2-3° towards the tops of sore of the
‘ mountains.

Petroleogy:

Iholeiites: These are the most abundant basalt lavas consti-
tuting 1750' of the lower part of the sueccession near Hafnarnes,
and a further 600' near the top. The flows are usually thicker
than those of olivine~basalt, 40-50" being typical. They =are
also distinetive in bossessing a strong fluxion structure,
usually approximately parallel to the base of the flow, and the
tops of the flows are very rubbly, of typieal aa type.
Vesicles are fewer in the tholeiite Tlows than in the other
types, and ripe~amygdules are absent.

In the :ield the tholeiltes are very fine-grained, and even
in thin section the grain size is so small that “he constituent
ninersls are hard to identify. The rocks are composed of
Plagiocclase, pyroxene, and megnetite, together with a certaln
anount of %n?erstitial_glass. The plagioclase g labradorite,
and it is the parallel orientation of the tiny plagioelase
erystals that gives it its fluxion structure,

Although usually non-porphyritic, it is not uncermon to find



Pig. 20: ?PFrost shattered boulder
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occasional phenccrysts of plagioclase up to 1.5 mm. long, and of
a composition more calcle than the plagloclase in the pgroundmass.

Porphyritic baselts: These are uncamaon in the srea. Thelr

= distinguishing feature is the abundance of phenocrysts of plagio=-
clage Teldspar. Sometimes these are guite large, and occasional
crystals have been seen in the field as long as o, 'he pheno-
crysts have rounded, corroded outlines and show slight zoning.
Assoclated with them are sparse phenocrysis of auglte, much
smaller than those of Plagioclase. The groundmass of the porphy-
ritic basalts is finegrained and similar in cheracter to the
tholeiites.

. In most of the spécimens examined, the rock has sulferad
considerable alteration, probably hydrothermal in origin, which
has resulted, for instance, in the conversion of auglie to
¢hlorilte, The alteration is most intaense along the upner and
more vesipular parts of the flows, and where most intense, the
rock has a dark green colour. This alteration is found especially
west of Leirufjell and may have been caused by thé permeation of
steam or hot solutions from the dykes, and, in the arvea of
Sandfjell, from the laccolith itself.

Olivine-basalts: These are distinguished by their relatively
coarse grain, by the typical svheroldal weathering of the outerops,
by the possession of a pahoehoe type of top.in eontrast with the

8 which is more characteristic of the tholeiites, by the common

esence of pipe amygdules (these are peculisr to the olivine-
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basalts), and by the greater sbundance of secondary minerals
(zeolités, ete.) in the anygaules.
| In thin section fresh olivine is not often seen, but when it
does occur it is seen to be of a forsteritic variety. The
DPlagioclase :I.s'la'brador:l.te, the augite i3 a pale brown titaniferocus
variety, sometimes granular, and sometimes ophitie.

Acld tuffs: Although three or four tuffs have been found,
only one is thiek and really conspicuous; this is the Eyri tuff,
Wwell seen at Eyri on the coast, where it is about 100' thick,
and also well exposed on Leirufjell. The rock is bright green
in colour, .and very soft, being composed mainly of drushsd pumice
fragments together with occasional small fragments of basalts.

Rhyolite: A rhyolite lava several hundred feet thick caps
the hills of Kottur and Grafjell. It rests on basalt lavas,
but on Eyrartindur later basalts are seen banked up against the
lorthward termination of the rhyolite. So far as is known the
Prhyolite forms a single lava flow, but as much of the exposure
is covered by serse this csimot bhe regarded as established. A
glassy facies is well developed towards the top of the rhyolite.

An interesting bed was found on the west slde of the ridge
of Eyrartindur, between g pair of basalt lava flows. This hed
eontains an sbundance of spherulites of rhyolitic material, and
it is clearly detrital in origin, the spherulites having besn
lerived by Perecontemporansous erosion of the rhyolite.

Intrusive rogks: The largs rhyolite intrusion composing
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Sandfjell is the most striking geological featurs of the ares,

with its pale eolour campared with the dark basalt lavas, and with

the extensive aprons of scree below the craggy rhyolite summite.
The updoming of the basalt lavas to the south and west, is

strikingly seen. The intrusion Was mapped by Hawkes in the 1930°'s

and our exemination fully bears out his conclusions on the struc-
ture and ordgin of the mags.,

Dykes are mumerous throughout the area. "Most are basie,
with composition approximating to that of the basalt lavas, but
a few composite dykes are also seen, with basic mergina and
acid iquarthporphyry) centrses. These composite dykes are nueh
shicker than the basic dykes, 50' being a typieal Pipure for
the thickness compared with the 10' which is ecommon for the basiec
dykes.

footnote: The results of Dp. Valker's work in Fastern Icelsnd
L over the past few years will be rublished later in the form of

bapers to the various learned Societies.,




b 48 Microscope Slide of Dyke Rock of Quartz Porpuyry

II. Microscope Slide of Coarse Grained Basalt



III. HMieroscope Slide of Porphyritic Basalt

IV. DMicroscope Slide of (1) Porphyritic Obsidian
(2) Davitrified Rhyolite with Small
Spherulites




V. Microscope Slide of (1) Tholeiite with Accidental
Pheonocryst, (2) Porphyritic Tholeiite.

VI. Microscope Slide of Olivine Dolerite Dyke Rock
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II. 6 ORNITHOLOGY

Several merbers of the expediticn were interested in
the birds of Ieeland, and a certain amount of time was apent
in this pursuit. Mot of the birds lieted In Teble II avrs
to be expected in tho type of country we viplted, and corress
pond closely with dasa given on Tecelandic birds in "A Field
Guide to the Birds o Britain and Burope" by Peterson;
Mountford end Hollom

The lilst of sigitings in Teble II has been wroughly
divided according to the fjords where the obaservatlions ware
mads, with three add.tlonal columns; ONS for the periocd of
travelling, (which includes the sea voyege from the time we
lost sight of Scotland until the end of the bus journey
across the island, and the return trip), one for the lcecap,
Thrandarjokull (this only including birds actuslly esen o
the c:sq:;)9 and the othier Tor 'bil;dfﬂ secn at lyvain.

Probably the camonsst bird in the areg Was the Arstic
Tern, many eolonies oceuring on each of the T jords. Pro
the attitude of the erns towards intruders, especlally
ourselves, we are led to bslieve that the local population
rald the colonles Tor» eggs. On coming within say 70 yardc
of & colony certain of the birds would keep up & contlimious
atteck, diving from all angles, end just pulling out bafers
they it the intruder's head. One member of the expedlilion
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was hit twice on-the head by a very large tern, and on
another occasion they attacked a theodolite as it stood on
its tripod. Aretic Terns were meen to attack Arctic Skuas
in Seydisfjordur, where the terns were feeding on floating
waste from the fish gutting brocesses, and the skuas were
trying their usual piratical tricks.

Another common bird was the Iider Duek, now protected
under Icelandic law with regard to killing for the down.
Heavy penalties arz incurred for killing these birds. Many
other ducks were present too, but thsy soon wsnt into eclipre,
ané this made identification difficuls.

In Seydisfiordur there were large flocks of gulls.
These were mainly Herring Gull, and they fed from the fish
wharves.  Among these were s few black-backed gulls of
both varieties, and some "albino" gulls which were rather
difficult to identify. The only conclusion we could come
to in the field was that they were Iceland Gulls, but that
they had strayed from their usual breeding grounds in
Greenland, The birds had pure white wing tips and were
sbout the seme sizs as the Herring Culls. On consulting
Dr, Finnur Gudmundsson, of the Natural Histcry lMuseum in
Reykjavik, 1% vas deecided that they might heve been Glaucous

Gulls just living with the Herring Gulls, but not breeding,
or more likely they were Herring Gulls with faded wing tips.
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On the isgland of Blorudur,; Hetween Reydarfjordur, snd
Faskrudsfjordur, there was a lanrge colony of Kittiwake and
Falmar, with a few Gannets. This is a steep rocky island,
161 m. high, rising straight out of the sea. The local
farmers-—cum=~ishsrmen visit this igland periodically during
the breeding season to collect roung Kittiweke, which is
apparently a local delileacy.

At Djupivogur there are many skerries, and small inlets
on which many birds can be seen. Large Tlocks of duck wsre
sgen, but not idsentified. Also a Gyr Falcon, siiting on
one of the skerries. A Red-throated Diver was seen fishing
here to00. By fTar the most important sighting of the whols
trip ocecurred here. Only one day was spent watching in
this locallty, but in that day 2 group of 6 to 8 Swifts
were seen several times by two members of the expedition.
Previously (private communication - Guamundsson) only & few
0dd pairs have been sean in Iceland. There is absolutely
no doubt as to their identity, as they were viewed at only
20 yards, and with their distinctive colouring, shape, and
gensral habits no mistake could have been made.

According to the distribution maps in Peterson, Mounftford
and Hollom, Oystercatchers do not breed on the eastern

Tjords of Iceland. At least one pair, and usually more,
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were seen on each fjord, and at Seydisfjordur sevoral of

the chicks from one nest were found. At the time thvao

of the oxpodition were trying to find a Red-necked Phalarope's
nest, but due to the insistent warninge of the Oyaiercalchers
she would not lead us to her nest. However we did find
three of' the Oystercatcher's chicis.

An interesting sequence of events was obgerved with
the Golden Plover. tthen the expedition firat veached
Reydarfjordur they were in the middle of the nssting season,
our camyp being surrounded by nesting birds, these giving us
good warning of anyone.appfoaching. This was at the end
of June and the beginning of July. =~ At the beginning of
Auguagt the chicks had fledged, and the birds were collecting
in flocks of 30-40, which were fecding on the newly mown
hay fields, By 26th sugust, when we returned from the ice-
caps; there were none of this species left. The Ringed :
Plover had not at this time migraied.

Onc mamber of the expedition épent a Tew days at
Hyvatn, the fgmous lake in central Icsland, on and near
which there is a fantastle colleciion of bipds. Unfon=~
tunately most of thes ducks were in eclipse, thus making
identification difficuls.
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ITT. APPENDICES
SURVEYING TECINIGUES USED ON THE RATSED BEACH FROJECT

The principal object of ths surveying perty was to
find the helghts of the raissd beacheg in the variocus
fiords along She cagt coast of Teeland, and by relating
these heights to e comnen datum, to findg whather the
island had tiited as e whole during the uplift process
which led to the formation of the raised beaches,

The relating of the heights of the beaches to a loesl
daﬁum wae thought to be g relatively easy task, but the
correlation of those data Was considered to be more of a
broblem., There were several possible methods avallable:

1) Po select an arblirary detum, and transfer this
fram one fjord to the next by spirit levelling round the
coast, over the mountains, or over the road basses,

2) a8 (1) but to use tachadmetric levelling technigues.
This would be g fap faster process on the wholo, as, although
the agctual setuing up of g theodolite takes longer than thsat
of a level, far less 20t ups would be needed,

3) Te select mean ses level as a datunm (or some othep
datum which could be ecompered With mean sea lovel), and to
relate the heights of the beaches to the cbeerved mean sea

level in each fjond.
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After consvltation with Dr. Walker, (ths leader of
the Expedition), who had been in the area several times
before, and study of the maps availeble, 1t wes decided
$hat 1% was impracticeble to carry the levels overland from
one srea to the next. This meant that moan seg level had
4o be determined in the relevant.fjdrds.

Determination of mean sea level:

Commander Gordon of the Hydvogrephic Departmeni of the
Admirelty was consulited on this natier. From data supplied
by him it was decided that the tidal range in the ares d4id
nbt exceed ten feet, snd wilth this knowledge two itwelve
foot tidal stalfs were made (Fig.7 ). Each vas mede frem
two 6' x 6" x 1" lengths of teak, hinged together end to
end, two bress rods attached by bolis and wing nuis being
uged to stiffen the staff when extended. On the faces of
the staffs, one foob, and tenth fool markings were scribed,
the stalffs painted white, end alternate one-tenth sections
peinted black. The one fooh merkings were mumbered from
the bottom of the staff, with, contrary to the usual prac-.
tice when merking steffs, the bottom of the mumber indiceting
ths one foot interval. The mwnbers were six inches high,
painted red, and the synbols V, N, O, and 1 were used to

indicate five, nine, ten and eleven reapsctively. The
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reason for the boltom of the number indicating the interval
was that the water level had to be read, and the water would
have concesled the muiber i the stafis had been graduated
in the convenilonal mamner. These stalle are now the
~r\pérty of the Roysl Ceogrephical Society.

To deternine mean ses lovel at a point, the staff
shonld be set up vertically in the water sc that the bottom
will remain suvbmerged, and the top will not be covered by
the highest tids. When this has been done the water level
on the staff should be noted at hourly intervais for a
period of thirty-seven hours (that is for thirty-eight
neadings). The readings should then be plotted to give a
curve of water level ggalnst time. A smooth curve is then
drawn to this series of points, ahd from this curve revised
hourly Peadings are read back. By applying a series of
factors to these revised reedings (the factors varying from
zero o two), adding the products, and dividing by thirty,
the mean sea level is arrived at. The list of factors is
given in the /dmiralty Manuel of Tides, pagelll (1941
dition), and slso the methed of arriving at these factors.
The system sprarenitly reduces the errors duz to the various
tidal components, and eliminates any short perlod osclilla-

tions {such as seiches), although these havs been partially
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reason for the boitom of the number indicating the interval
Was that the water level had to be read, and the water would
have conecesled the mniber 1P the stafis had been graduatad
in the conveniional mannep. These staffe are now the
propérty of the Royal Ceographical Society.

To determine mean 89a lovel at a point, the gstafe
should be gey up verticelly in the water ge that the bottonm
Will remain submerged, and the top will not be covered by
the highest tids. When this has been done the water level |
on the staff should be noted at hourly intervais fopr a !
poriod of thirty-seven hours (that is for thirty-eight
readings). The weadings should then be plotted to give a |
curve of water levsl egainst time. A smooth curve is then I
drawvn to this series of points, and from thig curve revised
hourly readings gre read dbaek, By applying a series of
Tactors to these revised reedings (the factors varying from |
zero o two), adding the products, and dividing by thirty, /
the mean sea level is arrived at. The list of Pactora is
given in the /dmirslty HManuel of Tides, fagplll (1912 l‘
Edition), and slsec the methed of arriving at these factors. |
The system apiarently reduces the errors duz to the various Ly

tidal componants, and eliminates any short perliod osecillg-

tions {sueh as seicheg), although these have been Partially
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eliminated by the smoothing of the curve. It does not,
however, exclude the long period oscillations (that is
with poriods of between six houra and o month or more)
vhieh may be due to meteorological digturbances.

In order %o correlate the locegl data in two Tjords,
simultaneous mesn e8a level cbservetions were mads. A
loecal datum was necessary as the surveying of the beaches
was usually started before the tidal cbserveiions were
mede, cnd mean sea levels were not caleulated until the
‘Bxpediiion returned to the United Kingdom. These local
data were selected quite arbitrarily, for instances in
Reydarfjordur a point on the upper surface of & certalin
glsb of eoncrete was desmed to be ten feet ebove Hhs local
datum, and in Seydisfjordur, where the tidal cbservations
wefe made before the sur#eying_started, the detum wes Gaken
as the bottom of the tidal stall.

The actual procedufe wes o set up the staff, and, at
an agreed time obeervers ia the swo fjords would abart
their series of observations. Reedings were taken at
guarter bour intervals, partly bo give more peints for
drawing the curves, and partly %o help kecp the obsewver
awake during the night watches. In Seydisfjordur gquarter

hourly reasdinge were taken initially, but after & few hours




Tidal pole as estab

ished at Seydisfjordur
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these were discontimued, and half hourly rsadings taken
instead. The period of obmervation was extended to
forty hours so that in case the observers on cne fjord wers
not reedy to start at the appointed time there was still a
reasonsble chance of getting thirty-seven hours of simul-
taneous observation. Vhen the two parties of observers
had been ocut of contact for some time, tims synchronisation
was achieved by checking wateches at the lozal Post Offices.

It was decided that the tidal observations should be
made 1n Reyderfjordur, Seydisfjordur and Breiddalsvik,
fhese belng the locations of the main groups of bsaches
(as observed on aserial photographs of the region by Dr,
Walksr). The Admiralty hed established a bench-mark in
Seydisfjordur and it waes decided éhat this should be used
%o indicate our datum, (the merk being 10.76 feet above
datum, which wae defined as "a point seldom, if ever,
uncoversd by the tide"). The plan was therefore $0 carry
cut simulteneous observations in Seydisfjordur and
Reydarfjordur, and then later in Seydisfjordur and
Breiddalsvik. |

Soon after setting up Base Camp a parsy left
Reydarfjordur for Seydisfjordur, set up their gtalff, and
at the agreed time started observations. Unfortunately
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the Admiralty bench-mark could not be I found,
dctalled instructions had been given a3 fo ite
After abouts twd weeks survoying the beaches in
thig party then carried out their sccond sarien

e 3

tions, but because of trensport difficuliies the

party had not reached Preiddalsvik. The Seydist

party did not dilscover this until they returned

Camp. This work was not enlirely wasted since
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tidal observations were leter supplied u the Admix

‘supplement their dats on tides in 1:eland~c vater

.

4As the bench-mark in Seydicfjordur had not

it eovld not be used to indicate a datum, ani sc
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without Turther Aifficulty.
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2 point conveniently near the beaches was observed during
the tidal obsorvations, or (3) the water level was noted
slrmltanecusly both at s point conveniently near the
2ogches, and anobher converdently nesr the local datum
atandard (the hoight of the lattep roint Vveing related to :
the local datum sitandavrd at a2 later date). These thres

wvhods were usoed in Reydarljordur to trarsfer the local

oy pyvrofe B 43 e 7 this PSanerl e o o > o~ - N - '
AOFLAR gige of the Djord at tho Qagiern a2nd, and Ho
Iy Al ™ 3 ey By o de Ty il 4 3 2. e Y . o " - Y =y
sHoranjoraur (method 3), and te the otacher glong the
PR X 3 = TR 0! O 2Ty ] T ee el 00 7 o A K 1y
Olleld saore opposiie beso camp and Eskifjerdur (method 2).
BE ;

in Seydisfjordur levels wene carried for sone

.
*

congiderable distances by Lacheametric levelling (about

11), and in order to cheek egeinst gross

e - ey S 3 -
vCI) MLles in

o

°rrors this lovel was brought back %o the local high tide

mark, This wae done bthree times during the traverse, and
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L useful check, revealing at least one major

nie methed of clscking was also used Guring the traverse

Read of Reydarfjordur 4o the besches gt the

IENEITAYIM A  wd B i i e gl o
RAG8YN end of thoe ‘.A'T:L’.Lh 534..1\00 |

fhie tachoomotric levelling was carried out using two
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Hilger and Watts licroptic No. 1 theodolites, with the circles
greduated dovn to 20 minutes of are, and an optical micro-
meter to subdivide these divisions down to 20 seconds of arec.
One was loaned to the Expedition by the Royal Ceographical
Soclety, and the other by the Hining Department of the Imperisgl
Collags. Though they were essentlially the same, they
differed in minor details, these differences meking the
"Mining"® theodolite easler to use than the "R.G.S8." It had
a mors powerful itelescope, so allowing longer sights to be
taken with the sseme sccuracy, and was fitted with a telescops
bubble which meant that it could be used as an ordinary level
if BECEIBALY . The "Hining" theodolite wes part of a “"three
toipod traverse'” set, and so had a speclal tripod hsad, which
though it made the tripod unduly heavy, and awkwerd, allowed
the thecdolite to be removed quickly and easily. The cearrying
systens for the two theodolites were dlirfferent too, the "R.G.5."
instrumens being carried in a speclal leather ease which could
egsily be slung on the back, whereas the other wes in the
standerd waterpreoof metal case, in which it was clamped down.
The method of attachment of the "R.G.S5." theodolite to
the tripod was faulty. The instrument was securad by a BCrow

through the head of the tripod into the base of the instrument.

This screw was several threads too short, and soon af'ler
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arriving at Breiddalsvik, the theodolite fell from the tripod,
and was severely demaged. The purvey tesm carried on with
their work, not being eble to ascertain the extent of the
damage, and only when the results were plotted in England was
it discovered thot the errors were rendom, and lavge. It had
bean hopsd that thess errofs conld be eliminatsd, but this

was Tound to be Impossible.

The twripods used with the theodolites wers of the stand-
dard collavseshle tyoe, and were not interchangesble, owlng
to the "Mining" having the special hesd. Thiz head was pro-
. tscted in transit by g leather "bucket", o which was attached
‘a eairying strap, '

Two ten~foot Bannon, or folding, staffs worse taken to ba
used in conjunetion with the theodolites in the levelling,
and two sets of Redmond's tsbles for redueing %he readings
to differences in height.” ‘These avre standard tachsometric
tebles, but they are only caleulated for a tweaty minute of
arc vertical angle interval, This reduces the bulk of the
tablen, and with the ingtruments used, gided tie manipulation.

The basie brineiple of %achgometric leveliing is to
asure the inclined distance between two poinss (one of which
.‘in of known height, and the height of ths other is wanted) and
Then Yo measure the inelinetion to the horizonial of the line

along which the distance Was measured. Then by simple trigo=-



TACHEOMETRIC LEVELLING

== N D =T ST

—

for Microptic no. 1 theodol/te :
D = ks cos?y

H= 3 ks sin2y

values of p and H were obtained from

Redmond's Tacheometric Tables.

LMP Aprit 1959,



i

cope, and the readlng marke gre attachad to the theodolite
freme:sc that they can pivot arcund the transit axia. To
the readers is attached a sensitive spirit level (the ali-
alidade bubble), which should be brought $o mid-run by means
of the thumbserews, pricr to each reading of the vartical
circle. When this bubble is at mid-run, and the readers
indicats zero degrees on the cirele, the telescope axig should
be horizontal if the theodélite‘iS»in ad justment. '}f She
inelination of the telescope exis is required the alt-alidade

Hubblie ig brought to mid~run, and the vertical cirele reading
| taken.  The reading may be in any of the four gquadrants
depending on whether the telescope is depressed or elevated,
and whether the vertical cirecle is to the left or the right
ot the telescope gg viewed from the eycpiece.

When this angle is measursd tre difference in height
between the “ranait exis of the theodolite and the voint
indicated on the stalf by the horizontal erogs-wipe can be
caleulated by a formulsg (see figure). 7T the height of 4
the transit axig ig neasured above the boint of known height, i
or th2 uninown point, (vertically below the cenire of the ,
theodolite), and the stare is on the other point, ang the
horizontal cross-wipre reading is noted, the difference in |
height between the two points can be caleulated. To simplify f

l

‘these caleulgtions tables have been corpiled giving the
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horizontal distance, and the helght differencs betwean‘ths
trensit axis and the cross-wire reading point on the starf,
for given distences and vertical angles,

the tebles used (Redmond - Tachecmetric Tables - Technical
Prees) give these values for distances up to 350 Peet, and
vertical angles whish ave rultiples of twenty minutes of are
up %0 29° 40'.  In order %o use them to full advantage the
stodla readings vere taken in Lhe usual manner (that is
Placing the upper stedla wire on a convenient mark on the
8%ail before reading the other wire), and then ehanging the

-.?ﬂa ination of the welescope axis to the nearest 20' interval

befeore noting the herizontal cross-wire reading and the verticsl

angle reading.

The actual manipulations carrlied out in the f16l1d were
a8 Tollows: .

(1) The tripod was set up about 150 yards from the
ebalf (100 yarde for the "R.G.S. " theodolite), and roughly
levelled, s11 the serews then being tightened.

(2) The thsodclite was then atéached to the tripod, and
levslled, With the "R.G.8." theodolite the three levelling
Screvws were on the instiument, while on the other they were on
the trivod head.

(3) With the vertical cirele to the left of the teles-
cope the staflf was sj.gn‘bed and the gtaedia line intercapt rend
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centre of telescope

focal length of objective
Separation of stadia lines

Ihtercept on staff
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D = i + f + g
/
= ks ik
where k, js the stadig constant
and k, is the additive constant
~ with the Microptic no.1 Theodolite
k, = 100

k, is very small

crosswire only
view through telescope

Iimp

Abril 1950
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ofif, and booked. At this junciure a mental check was msde

of the stadia readings (that is that their mean equalled the
crosswire reading. ) 5 '

(L) wWith the clrcle still to the left, the alt-alidade ’“

was brought to mid~run, the mierometer for the vertieal circle H

brought 40 zero, and then the inclination of the telescope !

_gd;jus"r.ed so that the vertical circle reading was the nearest- i

exact rultiple of 207, and the horizontal crosswire still ;

cut the imege of the staffl. The reading of the eircle was \

noted, and glso the horizontal crosswire reading. |

» (5) ,z(';peration (W) was repsated with the circle to the i

right. Aoy l',‘

{6) ‘The steffman was signalled to proceed to the next ‘,‘,

gbation, sbout 1850 yards ahead of the theodoliis, and opera-

tions (3) = (5) repeated. |

(7) Having checked thﬁt all .he relevant data had been 1’

noted, the theodollitc was removed from the tripod, put in its ’!

| case Tor carrying to the next set-up, and the trlpod collapsed.

(8) Operations (1) - (7) wers repeated of ce"sera.'
The staffman should éZLway'e have been holding the staff
nppicht, and faclng the theodolite. 1P the shaff wvas nob

held upright then errors occurrcd, and to help prevent this

from happening rob Lubbles were taken and used, i
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If4it was apparent thaﬁ a "level shot" could be teaken,
that is; ﬁith the telescope axis level the lmage of the
atallf through the ielescopeo was atill seen to be cui by
the horizontal crosowlre, then with the "Mining" theodolilte
the following procedure was adhered to:

(1) Operations (1) and {2) were carried ocut as above,
except in that if both of the shots from thait particular
set-up were to be level ghoto, then the levelling oxnly
needed $6 be very rough.

(2) If a eross-section were being done on a beaek,
thén the stadis reﬁdings were taken to give an indication
~ of the length of the shot, but if it were just a matter of
coarrying o level through then this was ignored.

(3) The telescope was carefully levelled using the
telascope bubble, and whilst it wes level the reading of
the horizontal crosswire on the sbtaff was noted.

Care had to be talken whensver a bubble was being
adjusted becauss of the strong sun, the hoat from which
distorted the glaes of the bubble, and so0 caused erroncous
readings. It became u standard practice to shield the
bubble being adjusied from ths dlrect sunlight during the
adjustment, bubt sven so dAifficulty was experlienced in
centralising the bubble. '

During ihﬁ actunl cross=—zechiioning of the beaches the
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height of the transit axis of the theodolite above the
ground was measured either with a steel tape, or with the
staff, .

During some of the cross-sectioning it was necessary to
deviate quite considerably from the straight line of the
traverse. In this case the horizontal angle swept out was
noted toé (to the nearest twenty mimutes of are), and the
plan of the profile later plotted. In order to increase
the number of helghts determined on & profile and yet not
increase the nuriber of set-ups necessary, intermediate
shots were sometimes taken, only the circle left reading
being taken. | |

In some caases it wés found that shots with dspressiong
or elevations of greater than 20° were nesded. In Redmond
there are abbreviated tsbles up to 29°40'. Readings were
reduced each evening when the party returned to camp, end
the helights checked.

During the cerrying thrcugh of levels, bench-marks were
cut in suitable places, usually on horizontsl surfaces.

Thls would have proved useful for checking if it had been
nacessary, or time had allowed. It wags also essentigl when
a long traverse was being carried through, snd the cross-
sectlioning é:as -to be done on the return journey. An attempt

was made to bring each eross-sectioning traverse baek to a

hanehamanl na a sahank. Rear the gite of aaseh aet nf Hi13s7
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o‘baervationé a bench-mark was established, end the relation-
ship between some relevent merk on the staff and this bench-
mark determined using the theodollite and the survey starff.




