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FIGURE 1. Location of select regional sites of the Canat
Base Nlwork. Intated n 1994, the CBN s a natonal nalwerk o
pilar monuments with orced-centring pates
joning System (GPS) receiver antennae. e G%8 sios
with co-located absolute gravuy (AG) observations are indicated.

. Canadian Base Network (CBN) pillar at La Grande-1
(James Bay Region, Quebec).
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FIGURE 3. GPS-determined uplif trends for select regional
CBN stes. The varistion of GPS haighis (wth -osgma
r each survey epoch are plotted with their respective
trends. The trends (x Z-Mdetsmunad from weighted
ar regression. The positions and uplif trends are wit
respect to the reference site at ALGO (Algonquin Park) whose
position remains fixed during the analyses.

FIGURE 4. Map of observed CBN vertical velocities As ALGO

(Aigonquin Park) is held fixed during processing, the CBN radial
rates are adjusted by the vertical velociy determined from the

ALGO record. [This Us

is a North America fxed reference frame dertved from ITRFST7:
refer to: hitp://quak

For this regionthe highest uplift rates are in the vicinity of James
Bay throughto southwestern Labrador; the rales decrease to the
south and towards the coastal Atiantic margins.
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EIGURE 5, JILA2 absoluts gravimeter at La
Grande-1 (James Bay Region, Quebec). Acquired in
late 1985, the JILA-2 operates by using the free-fall
method. This instrument has been upgraded three.
fimes sihos 1 accuieiion wih ow Gar uer contol,
new lasers, GPS clock and ancillary equipm
These upgrades were nocessary i order lo o
more efficen, fd-worthy ghter and sasier to use
mes Bay/Nouvelle Quebec.
n, JILA2 is generally operated wihin a ent in
an often challenging snwiranment.
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Observed Absolute Gravity Trends

FIGURE 6. Absolute gravity regression plots. The gravity

values determined for each it occupaton are ploned i their

respective (~95%) confidence limits (determined fro

Gurmulative ertor budget for each measurement). The grzvny
rends are determined from weighted linear regress

sigma confidence mi give for sach regression rend i )

by an estimated variance factor.

of observed sbsalute graviy tends. The trend
ed from a weighted linear
values. (The dashed-groen
ta is shown iRiguithe
reasing graviy
. due to the observed pattern of regional uplif.

FIGURE 8 Regional map of modelprecicted uplit rates. The
present-day predicted uplit rates shown are from the glacial
Rictic adjdaiment monel IGE-AGHoMBRAT

Comparison of piftates for GPS obssrvations,
ends, and model predictons, The gravily rends aro
g a theoretical relanonshlp of

results are preliminary. there is gwd genera?agmeme
beiween 6 observed (GRS & AG)trends both with "each other
and with the model-pre GPS-determined uplit rate

present, not fuly undersiood )
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Comparison of Uplift Rates

Gravity Monitoring at Algonquin Park

- Co-located with the Canadian Geodetic Long Baseline Interferometry site a
the Algonquin Radio Observatory (AR.0). the Canadian Active Corrol Syster's
continuous GPS station at Algonguin Park, Ontario (ALGO) serves as an import:

refersnca it for many regional surveys, including i sucy, AR, has thus boan si)
aut s a key field satin wharo a comparison of the empora ate of harge ofgraviy

the GPS radial position rate of change s highly desiral
i3te defermined rom the graviy trnd at Algorqun ok sppsars o Iarger than the
GPS-observed and. X
stable base of the Algnnqum o Observarorys o VLB telsscope, the e
apparently high uplif rate is unknown._Although the data will be further analyzed for
possible instrumental offsets or biases, it s likely that the gravity trend is biased by
Varitions i the local mass budget dus to amshental o hydrologial effects. To quanti
these effects, we have begun more frequent (~monthly) absol ty
Addiionaly pending lurther lesllny e e i Yo s e Ter autonomous,
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FIGURE 10. Aigonquin Radio Observatory. The pillar and antenna of the continuous GPS|
tracking site ALGO is shown in the foreground of the 46m VBLI telescope.
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FIGURE 11. Al at A R 0. The AG are plottex
with their rwspecl\ve (~95%) confidence limits. Note the apparent offset between recent.
‘2priog" Epring & eary summer end lf (ate sumer & fal) bservations. Nots it
the Algonquin Park gravity trend illustrated in the previous sections used only the ‘fall dat
Although this ‘fall-only” plift rate is grealer than that observed by GPS or predicted by PG|
models, it is apparent that it is less than the trendiat would be determined from either the 00z0r01
“spring-only” data or from all absolute gravity data at AR.O. o
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FIGURE 12. Comparison of GWR12 and JILA-2 absolute gravity observations at the CAGS. The Canadian Absolute Gravity Site (CAGS) is located in Cantley, Queb
{niar Otiaws, Ontario) and houses the superconducting oavimeler (SG) GWR1 2. Pradictd tide,pressurs, and polar moion efecs ara amoved from the S racord
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FIGURE 13. D-28 relative gravimeter. Followintpsting and evaluation at the CAGS, this aut be installed at AR
Coupled with AG measurements, the data obtained from D-28 will be used to further develop cull e Y e gravny field at Algonquin.
‘models will be used to then refine the uplif trend determined from the absolute gravity record at

Discussion of Preliminary Results & Future Work

There is good general agreement among thlit rates for GPS velocilies, gravity trends, and model predictions. However, there are a few exceptions.
- The cause of the apparently large variability of the gravity values at Eastmain s, at present, unknown. The suitability of the site as an absolute gravity station
re-evaluated

" The observed upit determined from the gravly trend st Algonquin Park s much larger than the GPS-abserved and model predicted rates, Wit the graviy
measurements taken at the stable base of the Algonquin Radio Observatory's 46m VLBI , the cause of this apparently high upiit rate is unknown
data will b further analyzed for possible instrumenal offsets or biases. Ghanges in the \ocal mass buiget dus 1o emviommenta o hyérologicalefects wi
investigated through the on-site a continuously

Continuing work and measurements are planned for this region including the following.

- The establishment and occupation of a new absolute gravity site near the Laforge CBN site (located approximately half-way between La Grande-1 and Schefrd
occurred in the Fall of 2003,

- GPS observations at co-located CBN sites were collected during the 2002 and 2003 gravity surveys and GPS measurements will be included in future absolut
gravily surveys.

- New (repeated) absolute gravity & GPS measurements are planned for Gananoque, Ontario in 2004.
~ AGPS campaign for the reoccupation of the CBN stations in eastem Canada is planned for 2005

~ Planning is underway for the occupation of allsutable (out of a total of -170) CBN sites with an MitdctaBslutions  olute gravimeter. Itis hoped that these
‘gravity measurements at CBN sites will be repeated at least every five
* To quantify variations in the local mass budget due to environmental or hydrological effects at Algonquin Park, we have begun more frequent absolute gravity
measurements at AR.O. The A-10 gravimeter will faciltate this work.

~ Additionally, pending further testing and evaluation, data from
with the absolute measurements to develop and test models of seasonal variations in the gravity field at A.R.O. due to groundwater effects.
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